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{ % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
EMJ‘ REGION VI

T 1201 ELM STREET

DALLAS, TEXAS 75270

October 23, 1985

5. Hichael Tymiak, P.E.

Manager, Previously Operated Propertlies
Environmental Resources

Koppers Company [nc.

1940 Koppers Building

436 Seventh Avenue

Pittaburgh PA 15219

Re: Koppers South Cavalcade site
Dear Mr. Tymiak:

The EPA has reviewed and approved Koppers®’ Sampling and Analytical
Plan (SAP) for the South Cavalcade site, Kopper’s cover letter
dated Qctober 9, 1985. EPA approval is contingent upon the
following changes to the SAP. These changes are the result of

a mutual agreement between EPA and Koppers as discussed by

Mr. Cochran and Mr. Campbell in their telephone conversation of
October 23, 1985.

1) Trip Blanks - When sampling surface water, surface sediment
and groundwater, (Sections 2.5, 3.5 and 5.6) one trip blank
shall be “collected”™ per mnedia per day. If surface water
and surface sedlment samples are collected on the same day,
then one trip blank shall suffice for.both media. Trip
blanks shall be analyzed for VYolatile Organics only.

2) Fleld Blanks - Field blanks for soil analysis (Section 4.5)
are dropped from the sampling schedule. Per page 17 of the

User's Guide to the Contract Laboratory Preogram, October
1984, soil blanks will not be collected in the field.

3) Analysis of Duplicate Soil Samples -« The footnote (a) under
Section 4.5 shall be deleted and the 36 (or correspondingly
appropriate nusber of) duplicate samples referenced in
Hection 4.5 shall be tested using the Total Petroleum Hydro-
carbaons surrogate methodology. Further, an additional 10%
of the samples specified for full scale laboratory analysis
(Section 4.6) shall also be analyzed as duplicates using the
methodologles specified in Section 4.6. The samples analyzed
in duplicate under the surrogate program need not be the
same samples that are analyzed by full laboratory methodology.
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4)

8)

Drilling Methodology - The full scale drill rig soil samples
(Section 4.2) shall be collected using dry hollow stem auger
techniques. The monitoring wells shall also be installed
using dry hollow stem auger techniques (Section 5.3).

Saunple Bottles for Archived Samples - The sample bottles for
the archived soil samples must be detergent washed and heat
dried. Detergent washed bottles are adequate because; a)
archived samples will be comproalsed anyway because of the
holding times, b) possible contaminants from the detergent
wash are different from the possible site contaminants, and
¢) archiving the samples is above and beyond the call of
duty and this extra effort need not be unduly burdensome.

Should you have any questions please contact Mr. Cochran at
€234Y-767-9763.

Sincerely yours,

N

-

-
’

s

-
L m——_ I P S
. J vy 7/

/

Larry Wright

?FChief. Superfund Enforcement

cc:
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C. Faulds, TWC
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1.0 INTRODUCT ION

1.1 Background

A remedial investigation of the former Koppers/South Calvalcade
Street site is being conducted to characterize the nature and extent
of contamination of soils, groundwater, and surface water and its
threat to human health and the eavironment. The information collected
during the remedial investigation will be used in a feasibility study
to identify, evaluate and select the most cost effective remedial

alternative.

The Field Sampling and Analytical Plan for Koppers/South Cavalcade
gsite details the sampling and analytical requirements and procedures
for performing the RI/FS. The following field activities are

addressed in this plan:

(1) Surface water characterization

(2) Surface sediment characterization

(3) Subsurface soil chracterization

(4) Shallow aquifer groundwater investigation
{5) Deeper aquifer groundwater investigation
(6) MNonsoil materials investigation

(7 Air quality investigation

(8) Geophysical surveying

For each field activity, this plan addresses the following topics,

where applicable:

o sampl ing frequencies
o sampling locations
o sampling methodology
sample containers and preservatives

field analyses

o sample identification/numbering
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1.2 Site Description and Higtory

The South Cavalcade site is currently bounded by the Houston Belt
Terminal Railroad tracks to the east, Cavalcade Road to the north,

Missouri Pacific railroad tracks to the west, and Collingsworth Road

‘to the south (see Figure 1-1). The site currently congists of

approximately 55 acres on a parcel of land 1 1/2 miles south west of

the intersection between Loop 610 and U,S. Route 59 (Eastex Freeway).

The majority of the site area was formerly used to treat wood
products with creosote and other wood preservative products.~ From
1911 to 1939 the plant was operated by the National Lumber and
Creosoting Company. This operation consisted of a production facility
on the south central portion of the site and "dripping" and drying

areas toward the center and northern areas of the site. Koppers

001907

company purchased the operation in 1940 and constructed a coal tar
distillation facility in the southeast cormer of the site. MNumerous
ponds, tanks, and lagoons existed oa the site, 1In 1962, Koppers
closed the operation, removed all plant buildings and covered the site
with soil. Currently, three palletized trucking firms and a leasing
company are located within the site boundary. In the early 1980's the
Harris County Metropolitan Transit Authority became interested in the
gite for use as a combined railyard, shop and station for a proposed

light rail system.

A routine geotechnical investijjation revealed several localized
areas to be contaminated with creosote waste products. A subsequent
contaminant survey performed by Camp Dresser and McKee, Inc. (cDM)
indicated the presence of soil and shallow groundwater contaminants
including polynuclear aromatic hydrocarbons (PAH), light aromatics,
phenolics, and heavy metals. Many of these chemical components of the
coal tar and creosote oil contamination are recognized as toxic and/or

potential carcinogens. In 1983, the site was handed over to the US
EPA and placed on the National Priority List (NPL).

001907
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2.0 SURFACE WATER CHARACTERIZATION

Surface water samples will be collected from drainage ditches in
order to obtain information on the quality of surface water runoff

leaving the site.

2.1 Sampling Frequency

Runoff shall be sampled twice during the field sampling program.
For each sampling round two samples shall be taken at each locatiom
when runoff begins. One sample shall contain only water (i.e., no
sediment or surface film), the other sample shall include surface film
if present. 1If no surface filw exists, omit the sample.

2.2 Sampling Locations

Tentative surface water sampling loatioms are shown in Figure 2-1

and consist of the following:

SCK~5W-01: The drainage ditch and catchment basins north and

eagt of Meridian Fast Motor Freight Lines; one location

SCK-SW-02; SCK-§W-03: The drainage ditch on the east side of
the site adjacent to the Houston Belt and Terminal railroad

lines; two locations

SCK-SW-04: The drainage ditch adjaceat to the Migsouri
Pacific Railroad lines at the southwest corner of the site
vhere the ditch passes beneath Collingsworth Street; one

location.

Additional sampling locations may be chosen after the site survey

has been performed.

0019009
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2.3 Sampling Methdology

A pond or dip sampler shall be used for sampling surface waters.
The sampler c¢onsists of a container attached to the end of a
telescopic pole by a clamp. Samples will be collected in a jar or
beaker made of stainless steel, glass or non-reactive plastic.
Preferably a disposable beaker will be used which can be disposed of
after cach sampliung station. The water sample will then be poured s

into the prelabeled sample containers. If it is necessary to wade

into the water to take samples, the sampling technician shall be
careful not to disturb bottom sediments, and to wait until sediment
gettles before taking the sample. The gample will be taken mid-depth
in mid-channel i€ flow is significant.

001911

The specifiad field blank will consist of two asets of laboratory
¢leaned sample containers. One set of containers is empty and will
serve as the sample containers that will be analyzed. The second set
of containers are filled at the laboratory with laberatory
demonstrated analyte free water. At the field location, this analyte
free water is then passed through laboratory ¢leaned sample equipment

and placed in the emptv set of sample containers for analysis.

The standard operating procedure outlining surface-water sampling
techniaues (S0P 7120) is included in Appendix I. ¥Field sampling
equipment will he decontaminated between samples in accordance with
SOP 7600 (Appendix II}. All decontamination wash waters will be

collected, containarized, and stored in accordance with RCRA

regulations (no permit reguired) per 40 CFR Part 265, Subpart I
(Avpendix III). The Health and Safety Plan for this investigation

detaile health and safety procedures for surface water sampling.

2,4 Sample Containere and Preservatives

Specified Analvsis Container Volume Preservative

Volatile Orgsmics T VOA vials, 2%40 wml. Cool 4oc,
Teflon~lined protect from
caps light

' l
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Specified Analvsis Container Volume Preservative
Acid /Base/Neutral 1 glass 1 L. Cool 4°¢,
Fraction Mix bottle, Teflon protect from
lined cap light
Priority Pollutant Cubitainer 1 L. HNO3 to pH 2
Metals and Iromn or less
Total Cyanide Cubitainer 1 L. Cool 49G, NaCH
to pH 12 or
greater
Total Petroleum
Bydrocarbons Glass Jar 1l L.

Cool 49¢

Packaging, marking, and shipping of samples is addressed in

Section 4.7 of the Quality Assurance/Quality Control Plan for this
investigation. Chain of custody procedures for surface water samples
are addressed in Section 4.5 of the Quality Assurance/Quality Control

Plan for this investigation.

001912

2.5 Sample Identification/Numbering

A comprehensive listing of sample numbers for the surface water
samples is shown on Table 2-1, and may be summarized by the following:
Total samples: surface water samples 16
duplicates 2
field blanks 2
20
One field blank will be collected and analyzed for each day of

surface water sampling.

For each sample takem during the course of the field
investigation, a c¢oding system will be used to identify various
information concerning each sample. The sample numbers listed in
Table 2-1, and analogous tables in Sections 3 through 7, consist of

the following components:

(1)

Project identification - a three letter designation used to
identify the site where the sample is being taken. For
example, SCK will be used to designate the Koppers South

Calvalcade site.

001912
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TABLE 2-1

‘SAMPLE TDENTIFICATION NUMBERS FOR SURFACE
WATER SAMPLES COLLECTED AT THE SOUTH CAVALCANRE STREET SITE

Sample location
Code Number(a)

SCK-SW=-01

SCK-su-02

SCK-5W-03

SCK-SW-04

Duplicate(b)

Field Blank(¢)

(a) See Figure 2-1 for locations of surface water sampling points.
(b) The locaticn of two duplicate samples are to be selected in the

Sample Mumber

SCK~-5W01-001
SCK-5W01-002
SCK-5W01-003
SCX-SW01-004

SCK-5W02-001
SCK-SW02--002
SCK-SW02-003
SCK-SW02-004

SCK-5W03-001
SCK-5W03-00n?
SCK-SW03-003
SCK-SW03-004

§CK-5W04-001
SCK-SW04-002
4YCK-SW04-003
SCK-5W04-004

SCK-5W05-001
SCK-5W06-001
SCK-5W07-001
SCK-SW08-001

field. Duplicates will be selected for two different sample

locations.

{c) Field blanks are to be collected from two lccations selectied in

the field.

2-5
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(2) Sample type and location = a twe or three letter designation
following the project identification code. The sample types
and corresponding codes for this investigation consist of the

following:

SW - Surface water samples
SD - Surface Sediment samples
SIxxA - Subsurface soil samples collected during observation

'is the observation well

well installation, where "xx'
location number

SL - SBubsurface soil samples

OW - Ground water observation well samples

AR - Air samples

A two digit designation indicating the sample location will

C01914

be used following the sample type code

(3) Sample number - a three digit code will be used to

consecutively number samples taken for each sample type.

For example, SCK ~ OWO1-002 designates the South Calvalcade
site, shallow groundwater sample takem from observation well

number 1, the second sample from that well.

During each sampling investigation one duplicate sample is to be
collected for every 10 samples collected for use in evaluating the
analvtical precision of the characterization methods. The duplicate
samples collected during the sampling investigation are to be selected
randomly from different sample locations. Because the duplicate
samples are to be selected at random, the two digit sample location
code has been assigned an arbitrary code number. This number, while
net identified on sample location wmaps in this plan, will correspond
to one of the already designated sample locations. Field sample logs
and field notebooks will identify this sample as being a duplicate and
will document its corresponding location. This will eliminate any

potential laboratorvy bias resulting from the sample labelling scheme.

001914



In addition to the duplicate samples collected, field blanks (one

per media per dav) are alsc to be prepared during the investigation
for each sample get (i.e., surface water samples, surface sediment
ssmples, etc.) The field blanks should be prepared at different
locations selected at random. As with the duplicate samples, the two
digit sample location code used in the sample identification number
has been assigned an arbitrary code number, This number, while not
identified on the sampling location maps in this plan, will correspond
to one of the already designated sample locations. Field sample logs
and field notebooks will identify this sample as being a field blank

and will document its corresponding location. This will eliminate any

potential laboratory bias resulting from the sample labelling scheme.

2.6 Field Analvses

001915

The following field analyvses shall be performed and noted on the
water qualitv field data sheet or similar form shown on the last page

of the surface water sampling standard operating procedure:

Analvses Method No.
pH 156.1
Temperature 170.1
Conductivity 120.1
Dissolved Oxygen 360.1/360.2
Flow (a)

2.7 Laboratorvy Analvses

For each sampling round, the following laboratory analyses shall be

performed:
Laboratory Analvsiga Method Np.

1) Volatile Organics; Library searchb 624

2) Acid Fraction; Library gearche 625

3) Bagse/Neutral Fraction; Library search¢ 625

4) Priority Pollutant Metals 200.2

5) Cvanide 335

6) Yron 236

7} Total Petroleum Hydrocarbona* 418.1

(a) See Appendix IV for description of method.
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For the second round of surface water samples, the field analyses will

be conducted as previously noted with the following modifications for

lsboratory water sample analyses:

1} Volatile Organics; Library search® —- Select one-third of

gamples
2) Iron -- Consult with EPA for approval to drop this analysis

*Analvses of the samples containing the surface film will be for Total
Petroleum Hydrocarbons only. Fluorescence spectrophotometry will be

used for this analysis.

Notes

001916

All laboratory analvses are to be performed by a qualified and
experienced laboratory maintaining an active Quality Assurance
Program Plan.

The library search is to identify up to 10 compounds with
concentrations greater than 10 percent of internal standards.

The library search is to identify up to 20 compounds from the acid
and base/neutral fractions with concentrations in excess of 10

percent of internal standards.

Detiverables ——

1) Regults from field analyses

2)  Results of the laboratory analyses

3}  Completed chain-of-custody forms

4)  Memorandum describing field activities including

documentation of sample collection and handling techniques.

Contingency == If the first round does not indicate contamination of
the surface runoff from the site, the number and locations of the
second round samples and the analyses performed will be the same ag
the fivst round. 1If contamination of the surface water is detected in
either round, Kovpers and the EPA will determine whether additional

sampling will be required.

001916




2.8 Proposed Sampling Team

The following personnel are desipnated fo

r the surface water
gampling activity:

Field Coordinator - to be designated

Field Health and Safety Officer - to be designated
Field Technicians - tq be designated

001917




3.0 SURFACE SEDIMENT CHARACTERIZATION

Surface sediment samples will be collected and analyzed from
drainage ditches and catchment basins on or adjacent to the South

Cavalcade Street site.

3.1 Sampling Frequency

Samples will be collected twice (two rounds) during the fiesld
sampling program. Samples will be taken during each surface water

sampling round when "fivrst flush" samples are taken (see Section 2.1).

3.2 Sampling locatiouns

Tentative surface sediment sampling locations are described below

and indicated in Figure 3-1.

001918

1) In the drainage ditch and catchment basins north and east of
Meridian Fast Motor Freight lLines; one sample location.
(SCK-SD~01).

2) In the drainage ditch on the east side of the site adjacent
to the Houston Belt Terminal railroad lines: two sampling
localities. (SCK-§D-02: SCK-SD-03).

3)  In the drainage ditch adjacent to the Missouri Pacific
Railroad lines at the southwest corner of the site.
(S5CK~5D-04).

(Additional samples may be collected from other low-lying areas or
drainage courses where no runoff is encountered during sampling of

surface water.)

3.3 Sampling Methodologv

The standard operating procedure SOP 7140 included in Appendix v,
outlines methods for lake and stream bottom sediment sampling. For

sediment sampling at the South Cavalcade Street site, a shovel

3-1

001918




]--

——— — - [ra=——— = - -
-

\\

35?’.5.‘!’:94 il
' s pd

b g Ty T X
€p-sC
o ol e

Py
s
p 1

)

= - :-r" — A’ e t | = — (
Pt SIS
i R |
SCK‘SD—Ol szl
— e (;O *. \ KEY:
S~ qm|_¢;.;,.r':"‘: = e 0K-$D-02 @ Surface Water Sampliig
! Location
Surface Sediment
Samplinz Location

ﬁ@f }ﬁm@
Al

e

= -
-—— ¥

3

xment mple
= X B o " . ,\,’— = T' TTIsETTI
SOl “ _— 5CK-3D- os .
5 ']_f; 1 “/EX\J \‘ r . 5
otz
o )
.m_\ ! :
e scv<-sot—m l‘ SCK-SW-03{==5
\ SCK=SW-01 \ Re= =

QT Z R m—

guslm

locat n of

n

//-——’/\ SCK-SD-03:

Figure 3-1

PROPOSED SEOIMENT AND
SURFACE WATER SAMPLING SITES

001919

VO T YT ¥




or trowel (depending upon the depth of the ditch during sampling),

rather than a dredge will be used. Note the accompanying sediment
sample log sheet which will be completed for each sample taken. Also,
for the purposes of establishing background surface sediment
characterization, an off-site surface gsediment sample (as shown in

Figure 3-1) will be collected per sampling round.

The Health and Safety Plan for thig investigation detailg health

and safety procedures for surface sediment sampling.

3.4 Sample Containers and Preservatives

Specified Analvgis Container Yolume Preservative

Volatile Organics Two VOA vials, 2 x 40 m]. Cool 49¢,
Teflon-lined protect from
caps light

Priority Pollutant 1 wide mouth 8 oz. None

Metals and Iron, glass jar

Cyanide, Arsenic

Acid/Base/Neytral l wide-mouth 8 oz. Cool 4og,
Fraction Mix glass bottle protect from
Teflon-1lined light
cap
Particle Size Analysig Wide mouth 32 oz, None
}ar

Packaging, marking, and shipping of samples is addressed in
Section 4.7 of the Quality Assurance/Quality Control Plan for this

investigation, Chain of custody procedures for sediment samples are

addressed in Section 4.5 of the Quality Assurance/Quality Control Plan

for this investigation.
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3.5 Sauple Identification/Numbering

A comprehensive listing of sample identification numbers that will
be used for the vrovosed surface sediment samples is ghown on Table
3-1, and is sumarized as follows:

Total Samplesg: Sediment Samples 8
Duplicates 2
Field blanks 2
12
Refer to Section 2.5 for a detailed deacription of the sumple

identification and numbering system.

3.5 lLaboratory Analvges

001921

The surface sediment samples will be evaluated for the following

Laboratory analyseg:

Laboratorv Analvsig?

Method No.

1} Volatile Organics; Library searchb 8240
2V Acid Fraction; Library gearch¢ 8250
3) Basa/Neutral Fraction; Library search¢ 8250 |
4)  Priority Pollutant Metals(d plus Iron 6010
5) Cyanide 9010

6} Arsenic

706077061
7)  Size Anglysis

ASTM D-0422

Complete analyses, as described above, will be Performed on the firge

round of sediment samples. For the second round of sediment samples,
the following modifications will be implemented:

o Volatile Organics; Library searchb -- Select one-third of

sampleg

Iron will be deleted from the second round upon EPA approval

3-4
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Notes

4 All laboratory analyses are to be performed by a qualified and
experienced laboratory maintaining an active Quality Assurance
Program Plan.

The library search is to identify up to 10 compounds with
concentrations greater than 10 percent of internal standards.

The library search is to identify up to 20 compounds from the acid
and base/neutral fractions with concentrations greater tham 10
percent of internal standards.

EPA Method 6010 cannot be used for mercury analysis. Method No.
7471 (Manual Cold-Vapor Technique) will be used.

Deliverables —-

1) Results of the laboratory analyses

2) Completed chain-of~custody forms

3)  Memorandum describing field activities including
documentation of sample collection and handlinz techniques

Contingency —— Should extensive or severe levels of contamination be
found in the surface sediments on or adjacent to the site, or should
the results from the two rounds of surface sediment sampling be in
conflict, additional sampling shall be required to resolwe Ehe
contradiction and, if necessary, to ascertain the sources of the
contamination. In addition, should sampling and analyses of the
shallow groundwater beneath and adjacent to the site reveal the
movement of contaminants to nearby drainage ditches and bayous, then
the sampling of surface sedimwents in those drainage ditches and bayous
shall be required. Furthermore, if the analytical results indicate
the presence of pentachlorophenol at concentrations greater than 1000

ppm, further field inveatipations should cease immediately, and the

gcope of work reevaluated and revised.

3.7 Proposed Sampling Team

The following personnel are designated for the surface sediment

sampling activity:

Field Coordinator = te be designated
Field Health and Safety Officer =~ to be degignated
Field Technician(s) - to be designated




TABLE 3-;

SAMPLE IDENTIFICATION
NUMBERS FoR SURFACE SEDIMENT SAMPLES COLLECTED AT
THE SouTH CAVALCADE STREET SITE

Sample location

Code Mumber{a) Sample Number
‘—‘—.'-—-___& _—h*-—&__“‘

SCK-8D~01 SCK*SDOI*OOI
SCK“SDOI-OOZ
5CK-SD-02 SCK-SDOZ-OOI
SCK“SDOZ-OOZ
8CK-$b-03 SCK—SDO3~001
SCK‘SDOB-OOZ
SCK—SD—OA SCK“SDO4-001
SCKHSDOQ—OOZ
5CK-Sb-0s5 SCK—SDOS—OOI
SCK*SDOS—OOZ
Duplicate (b) SCK-5D0~0(]
SCK—SD07~001
Field Blany(c) $CK-5D08-00g
SCK-SD09-001

M.

(a) See Figure 3-1 for location of surface sediment samples.

(b)  The location of the two duplicate samples wil] pe selected in the
field. Duplicateg will be selected for two different sample
locationg,

(c)

Field blankg will pe collected during eaep sampling yoynd (totat
of two field blanks) one per round.
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4.0 SUBSURFACE SOIL CHARACTERIZATION

Subsurface soil samples are to be taken to characterize the degree

of contamination of subsurface soils on the South Cavalcade Street

site and the physical properties of the soil materials.

4.1 Sampling Locations

1

Gk G G IS S OB M R NS Gh &R SR N R MR A o am =Y

The following locations (area shown in Figure 4-1) have been

tentatively defined for subsurface soil sampling. They may be

modified based upon geophysical suvvey results, previous geotechnical

and soil analytical data, and/or where the presence of permanent

structures impede boring:

1) Area 1 -- In the vicinity of a lagoon identified in the

001924

northern part of the site. One borehole shall be advanced in
the center of the suspected lagoon, a minimum of four
boreholes shall be advanced around the indicated margins of
the lagoon to better define its dimension and to ascertain

the lateral and vertical extent of contamination.

2) Area 2 -- In the vicinity of a circular areas to the

southeast of the suspected lagoon, wheie some non-soil

material is visible and little plant life occurs. One

borehole shall be advanced in the center of the circular area

p—

a4 minimum of three boreholes shall be advanced outside of the

¢ircular area to better define the lateral and vertical

extent of anv contamination associated with this area.

3) Area 3 -- In the vicinity of CAV-OW-14, a shallow observation
well on the east side of the tract in which overt

contamination was noted during installation. A minimum of

™

three borings shall be advanced in this area to ascertaip the
nature and the extent of the contamination. Some borings may
need to be advanced outside of the site boundary along the U,
B. & T. Railroad tracks.

—

-
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PROPOSED SUBSURFACE BORING AREAS
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4)

5)

6}

n

8)

Area 4 -~ In an area vwhere treated lumber was commonly
stored. A minimum of six borings shall be advanced in this

area to ascertain the nature and extent of contamination.

Area 5 -~ Beneath and around an old concrete loading dock
that handled products from the tar refining plant. A minimum
of five boreholes shall be advanced to ascertain whether
spillage or leakage associated with the loading dock has

contaminated the soils in the area.

Area 6 -~ In the vicinity of two former spray ponds that were
associated with the tar refining plant. Old plant drawings
suggest that the ponds were constructed with concrete and
measured 40' x 50' x 4.5' and 36.7' x 53.5' x 4.5'.
Examination of 1944 aerial photography, however, suggests
that the pond to the south was of earthen construction, at
least at that time. A minimum of six boreholes shall be
advanced to ascertain whether leakage associated with the
former ponds has contaminated the underlying soils and to
define the extent of potemtial contamination. Two of the
boreholes shall be advanced within the area that the ponds
once occupied; the remaining boreholes should be outside the

former pond area.

Area 7 -- In the vicinity of the tanks and the maia portion
of the tar refinery on the east side of the site. At least
one boring shall be advanced where each of the tanks (5),
once stood or where overt contamination might be detected
immediately outside of the footprints of the tanks, five
additional borings should be advanced within the immediately

adjacent to the footprint of the former tar processing plant.

Area 8 — In the vicinity of the southeast cormer of the
site. No analyses were performed on samples previously
collected from this area, thus, further sampling is
necessary. A minimum of two boreholes shall be advanced in

this area, one of which may be offsite.
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10)

)

12)

13)

Area 9 -- In an area in which treated lumber was apparently

commonly stored. A minimum of six borings shall be advanced
in the area of determine the nature and extent of

contamination.

Area 10 - In the vicinity of the four large storage tanks
that once occupied this area. One borehole shall be advanced
where each of the tanks once stood or where overt
contaninaticu wight be detected immediately outside of the
tank footprint. Up to eight additional borings shall be
advanced to ascertain the lateral and vertical extent of

contamination that might have emanated from the tanks.

Area 11 -=- In the vicinity of the old retort and the stovage

tanks that were once located in the southern part of the
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site. A rectangular sampling area that encompasses the
locations of these former facilities should be established,
Four borings shall be advanced at the corners of the sampling

area; two should be advanced within the rectangular area.

Area 12 -~ In the vicinity of an old cooling pond identified
on a 1951 drawing of the wood treating and preserving
facility. A minimum of three boreholes shall be advanced on
the east, west, and south sides of the former pond to digcern
signe of any contamination that might be related to the
former cooling pond and to determine the lateral and vertical

extent of ¢ontamination.

Area 13 -- Within and immediately adj ent to a former
structure labeled on the 1951 plan of the facility as
"Treated Lumber Shed, Earthern Floor." A minimum of four
borings shall be advanced within an immediately adjacent to
the footprint nf this structure, but outside of any existing

structures on the site, to discern gigns of contamination, if

any, and to determine its extent.




14)  Area 14 -~ In the vicinity of the southwest corner of the

ground surface and in the groundwater in observation well
CAV-0W-10. A minimum of four boreholes shall be excavated to
determine the nature and extent of contamination detected in

this area; two of these borings may be off-gite.

r_' site where overt contamination has been detected at the

15} Area 15 -- Along the drip tracks assuvciated with the original
' creosoting plant and including the area in which treated

{ lumber appears to have been stored. A minimum of four

boreholes shall be advanced to ascertain the extent of

contamination. If any, one of the borings should be outside

of the indicated area of contamination.

16} In addition, a minimum of ten boreholes shall be advanced in
the remaining areas of the site to ascertain whether
additional areas of the site might be contaminated. In
general, the boreholes should be advanced to allow relatively

eéven coverage of the site. Specific localities should be

== Information obtained from the review of Koppers Company
files and interviews with current and former employees.
— Further information obtained from the interpretation of

historic aerial photographs.

=~ Indications of soil contamination obtained during the

l selected, however, in response to:

geobhvsical investigation of the site.
{ =~ [Evidence of overt contsmination found in performing
B surface water, sediment and the subsurface sampling; or

-~  Any other indications of contamination at the site.

17) Area 17 =~ Off-gite soil boring. Tentatively located along

western edge of property, between Maury Street and railroad

line. May be moved based on results of geophysical survey.
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4,2 Sampling Methodology

Previously specified locations will first be investigated with a
portable power auger in order to ascertain limit of soil contamination
and to guide in the placement of subsurface borings. All samples from
the power auger borings shall be visually described, and on the

average, one sample from each boring shall be tested for the following:

0 zinc, chromium, copper, arsenic [with a portable x-ray

fluorescence machine or equivalent]

o total hvdrocarbon with an HNu Photolonization Analyzer

Standard operating procedures for the HNu photoionization analyzer

(SOP 7315) is presented in Appendix Vi.

001229

Following the preliminary subsurface soil investigation with the
portable power auger, contimuous borehole samples shall be obtained
with a drill rig using a thin-walled tube or split spoon samples. In
addition, off-gite soil samples shall be taken and analyzed. (Refer
to Figure 4-1 for the location of the off-site soil boring). The
Standard Operating Procedure (SOP 7115) for subsurface soil sampling
using a split spoon is included in Appendix VII. Field equipment will
be decontaminated between borings in accordance with SOP 7600
(Appendix II}. All decontamination wash waters will be collected,
containerized, and stored in accordance with RCRA regulations {(no
permit required) ver 40 CFR Part 265, Subpart I (Appendix TIl).

When samples are removed from the ground, they shall be checksd
for emigsions of volatile organics using the HNu. After the gsample isg
open, it shall again be checked for volatile organic emigsions. The
disturbed ends of the sample will be trimmed, then the sample will be
desceribed (goil boring log on the last page of subsurface soil
sampling SOP 7115), sectioned and bottled for further analyses ot

storage., All non-analvzed samples shall be archived through the

remedial design phase.




The boreholes ara to be advanced to & minimum depth of five feet

below the base of the shallow aquifer or until there is no overt
contamination detected either visually, with the olfractory senses, or
with field testing equipment. Apvroximately one half of the boreholes
at any one eampling locality should be advanced to a minimum depth of
40 feet. All non-sample materials removed from the boreholes shall be
collected, containerized, and stored in compliance with RCRA
regulations (see attached Federal Regulatioms 40 CFR, Part 265,
Subpart I: Appendix 1II) vrior to proper digposal. WNo permit is
needed for storage of the non-sample materials. The boreholes shall

be grouted back to the surface with won-shrink bentonite-cement mix as

the augers are withdrawn from the hole.

The Health and Safety Plan for this investigation details health

001930

and safety procedures for subsurface soil sampling.

4.3 Screening Analvyses of Drill Rig Samples

All samoles shall be screened visually, with the olfactory senses,
and with an HNu instrument as previously described. In addition,
after the sample has been placed in a bottle for storage or further
testing , a head space analvsis shall be performed with the HNu.

Prior to analvziung the head space in each sample container, the soil
samples are to he held for a period of 4 hoursa or longer at a
temperature of approximately 209C to provide a constaut set of

testing conditions. Selected gamples shall be further screene. by
survogate analvsis for zinc, covper, lead, chromium, and arsenic using
a portable X-ray fluorescence muchine, or the equivalent. At a
wininmum, this shall include samples €rom eath distinet soils material
encountered in the borehole; aporoximately four samples per boring on
the average. These sclected samples shall alse be analyzed in the

laboratory for total petroleum hydrocarbons uvsing a modified EPA

method 3540/418.1 (fluorescence spectrophotometer), or equivalent.
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4,4 Sample Containers and

Preaayvativeo

Specified Analysis

Containers

Tron, Chromium, Copper,
Zinc, Arsenic, Lead

Petroleum Hydrocarbons

Cyanide

Acid/Base/Neutral
Fraction Mix

1 wide-mouth glass
jar, Teflon-lined
or plastic cap

1 wide-mouth glass
jar

1 wide-mouth glass
jar, Teflon-lined
cap

1 wide-mouth
glass jar,
Teflon-lined cap

Volume Preservative

8 oz. None

1L Cool 49¢,
protect from
light

3 oz. Cool 40¢

8 oz. Cool 40¢,

protect from
light

Packaging, marking, and shipping of samples is addressed in

Section 4.7 of the Quality Assurance/Quality Control plan for this

investigation. Chain of custody procedures for soil samples are

addressed in Section 4.5 of the Quality Assurance/Quality Control Plan

for this investigation.

4.5 Sample Identification/Numbering

A comprehensive listing of sample numbersz for the subsurface soil

samples is shown on Table 4-1 and is summarized by the following:

Total Samples: Soil Samples 360
Duplicates(a) 36
Field Blank(d) (y)

Total

(a) Thirey-six total duplicate samples will be collected. As only

a limited number of the total samples will be laboratory analyzed,

only a limited number of the duplicates (10% of the number of

samples gent for laboratory analysig), will be laboratory

analayzed .

(b) One field blank will be collected for each day of subsurface

soil sampling. As the number of gampling days are unknown and

only a limited number of the total samples will be laboratory

analyzad, only a limited number of the total field blauks will be

laboratory analvzed.

4-8
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Refer Lo Section 2.5 of this plan for a detsiled description of
the sample identification and numbering system.

4.6 Laboratory Analyaes

Of those samples selected for the surrogate analysis as mentioned
in the Section 4.3 (Field Analyses), thirty samples or fifteen percent
(whichever is greater) shall be analyzed for the following:@

1)  Acid and Base/Neutral Fraction Mix
(Capillary GC/MS; Method No. 8270);
Library Search?

2)  Metals; iron, zinc, copper, chromium, lead, {(Method No. 6010)
arsenic (Method No. 7060/7061)

001932

3)  Cyanide, (Method Wo. $010)

Notes

All laboratorv analyses are to be performed by a qualified and
experienced laboratory maintaining an active Quality Assurance
Program Plan.

The library gesvch is to identify up ko 20 compounds with

concentrations greater than L0 percent of internal standards.

001932



TABLE 4-1

SAMPLE IDENTIFICAT ION NUMBERS FOR SUBSURFACE SOIL
SAMPLES COOLLECTED AT THE SOUTH CAVALCADE STREST SITE

Sample Location Sample
Area Number(a) Code Number(b) Identification Number

1 SCK-SL-01 5&X~SL01-001

SX-5L01-002
SCK~5L01-003
SCK-SL0O1-004

SK-SL-02 SX-SL02-001
5CK-5L02-002
SCK-5L02-003
SCK-5L02-004

SX-5L-03 SCK-SL03-001
§CK-SL03-002
SCK-SL03-003
SCK-5L03-004

001933

SCK-SL04-001
SCK-S5L04-002
SK~SL04-003
SK-SLu4~004

SXK-SL-05 SCK-SL05-001
SCK-SL05-002
SCK~-SL05-003
SCK-SL05-004

SXK-5L-06 SCK~SL06-001
SCK~-5L06-002
SCK=SL06-003
5 (X~-5L 06-004
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Area Number(a) Gode Number(b)

TABLE 4-1 (Cont'd)

Sample Location

Sample

Identification Number

2 SX-SL-07

SX-SL-08

SXX-SL-09

SXK-5L-10

SCX-SL-11

SCK-SL-12

S X-5L07-001
SCK~SLO7-002
SCX-SL07-003
SCK~SLO7-004

8 X -SLOJ-001
SCK-SL08-002
SX-SL0S8-003
§"X-8L08-004

SCK-5L09-001
8CK-5L09-002
SCK=-SL09-003
SCK-5L03-004

5X-5L10-001
SCK-5L10-002
SX-SL10-003

SCX-SL10-004

SCK-SL1t-001
SCK~SL11-002
S5CK-SL11-0G3
SK-SL11-004

SXX-5L12-001
SCK~5L12-002
S5CK-SL12-003
S5CK-SL12-004

pC1934
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Area Number (a)

TABLE 4-1 (Cont'd)

Sample Location
Code Number b)

Sample

Identification Number

SX-SL-13

SXX-SL~-14

SK-SL-15

SCK-5L~16

SCK-5L-17

SCK-5L-18

SCK-SL-19

SCK-SL13-001
SCK-SL13-002
SCK-SL13-003
SCK~SL13-004

SXX-SL14-001
SCX-SL14~002
SCK-SL14~003
SX-5L14-004

SKX~-5L15-001
SCK-SL15-002
SX-SL15-003
SX-SL15-004

SX-SL16-001
SCK-8116-002
SX-5L16-003
SX-~5L16-004

SXX-5L17-001
SCK-SL17-002
SCK-5L17-003
SCK-SL17-004

$CK~SL18-001
SCK~-SL18-002
SX-~5L18-003
$CK-SL18-004

S(X-5L19-001
SCK-5L19-002
SK-SL19-003
SK-5L19-004
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Area Numberf{a)

TABLE 4-1 (Cont'd)

Sample Location
Code Number (b}

Sample

Identification Number

5 SCX-5L-20

S5CK-5L-21

SCK-SL-22

SX~SL-23

6 SCK-SL-24

SXX-SL-25

SXKX-SL-26

SCK-SL20~001
SCK-5L20-002
8K -5L20-003
5X-SL20-004

S5X~5L21~001
SCK-5L21-002
S§X-5L21-003
5X~SL21-004

SX-SL22-001
SCK-$122-002
5X-$SL22-003
5L -81.22-004

S5XX~-SL23-001
§CK-5L23-002
5-5L23-003
5CK-SL23-004

SCK-SL24~-001
SCK-5L24-0C2
SCK-5L24~-003
5X-8L24~-004

SCK-5L25-001
SCK-8L25-002
5K -5L25-003
5K -5L25-004

S(X-5L26-001
SCK-5L26~002
SXK~§L26-003
5CK~5L26-004
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TABLE 4-1 (Cout'd)

Sample Location Sample
Area Number(a) Code Number(b) Identification Number

ﬁq
-

6 SXX-S5L-27 5CK-5L27-001
SCK-SL27-002
SCK-S5L27-003
SCX-SL27-004

SCK-SL-28 SXX-5L28-001
SCK-S1.28-002
SCK~-5L28-003
SCK~-SL28-004

SK-SL-29 SCK-5L29-001
SCK-SL29-002
S(K~SL29-003
SCK-SL29-004

0c1937

SCK~-SL~30 SX-SL30-001
SCK-5L30-002
SCK-SL30-003
SCK~SL30-004

SXKX-5L-31 SCK-5L31-001
SCK-SL31-002
SCK-SL31-003
SCK-SL31-004

SXK-5L~32 SCK-SL32-001
SCK-SL32-002
SCK~SL32-003
SCK-5L32-004

SCK-SL-33 SCK-SL33-001
SCK-5L33-002 :
§CK-5L33-003 .
§ CK-51.33- 004

‘,__

1
1

4-14
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Area Number(a)

TABLE 4-1 (Cont'd)

Sample location

SCK-5L-34

SCK-SL-35

SCK-5L-36

SCK~SL-37

SK-5L-38

S(X-SL-39

5X~-5L-40

Code Number(b)

4-15

Sample

Identification Number

SCK-5L34-001
SCX-51.34-002
SCK~5L34-003
SCK-SL34-004

SCK~-8L35-001
SCK-8135-002
SCX-SL35-003
SCK-5L35-004

SX~5L36-001
SCK-SL36-002
SCK-SL36-003
SCK-S5L36~004

SCKX-SL37-001
SCK-SL37-002
SCK~5L37-003
§CK-SL37-004

SCK-5L38-001
SCK-5L38-002
SCK-SL38-003
SCK-5L38-004

SCK-S5L39-001
SCK-SL39-002
SCK-SL.39-003
S(X-SL39-004

SCK-SL40-001
SCK-SL4Q-002
SCK-SL40-003
SCK-SL40-004

o
MY
O
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Area NMumber(a) Code Number(b)

TABLE 4-1 (Cont'd)

Sample location

Sample

Identification Number

8 5CK-S5L~41

9 SCK-8L~42

SCK-SL-43

SCK-SL-44

5CK-8L-45

SCK-SL-46

SCK-5L-47

SCK-5L41~001
8CK-5L41-002
SCK-5L41-003
SCK-SL41-004

SCK-SL42-001
SCK~5L42-002
SCK-5L42-003
5CK-SL42-004

SCK-5L43-001
S§CK-5L43-002
SCK~5L43-003
SCK-8L43~004

SCK-SL44—001
SCK~SL46—002
SCK-SL44—003
SCK-SL4&4—004

SCK-5L45-001
SCK-SL45-002
SCK-SL45-003
SCK-8L45~004

SCK-SL46-001
SCK~5L46-002
SCK-S5L46~-003
SCK-SL46-004

SCK~S5L47-001
SCK-SL47-002
S5CK-SL47-003
SCK-SL47-004
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Area Numberf{a)

10

TABLE 4-1 (Cont'd)

Sample Location
Code Number(b)
—2C¢ tumber

S -5L-48

S5K-SL-49

SX-SL~590

SCK-S5L-51

S5X~5L-52

SK-81~53

SK-SL-54

Sample

Identification Number

SX-SL4 8-001
SCK-SL48-002
SX-5L48-003
SX-SL48-004

S5CK-SL49-001
8CK-5149-002
8CK-5L49-003
SCK-5L49-004

SX-SL50-001
SCK-SL5G-002
SCK-SL50-003
SCK-SL50-004

SCK-SL51-001
SCK~SL51-002
SX-SL51-003
SX-5L51~004

SXK-SL52-001
SCK-SL52-002
SK-5L52-003
S5X-5L52-004

SCK-SL53-001
SCK-5L53-002
SCK-SL53-003
5CK-SL53-004

SR-SL54-001
SCK~SL54-002
S CK-SL54-003
SCK-SL54~004
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TABLE 4-1 (Cont'd)

Sample Locatiom Sample
Area Number(a) Code Number(b) Identification Number

10 SK-5L-55 S CK-SL55-001
SCK-8L55~002
SCK-5L35-003
SCK-SL55-004

SCK-5L~-56 SCK-5L56-001
SCK-51L.56-002
SCK-SL 56003
SCK~5L 56-004

—

SCK-SL-57 SCK~SL57-001
SCK-5L57-002
SCK-8L57-003
SCK~SL57-004

S(K-SL-58 SaK-SL58-001

5CK-5L58-002
SX-SL58-003

SXX-51,58-004

o~
<t
(o)}
<~
o
o

SK~SL-59 SX-5L39-001
SCK-SL59-002
SCK-8L59-003
SCK-5L59-004

11 S =5L-50 SCR-5L60-001
SCK-5L60-002
SCK-5L60-003
SCK-SL60-004

g

I 5(K-51L-61 SK-SL61-001
SCK-5L61-002
SX-SL61-003
S(K-SL61-004
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Area Numégg(a )

11

12

TABLE 4~1 (Cont'd)

Sample Locatiom
'Code Number(b)

SCK-SL-62

SCK-SL-63

SXK-SL-64

SK-SL-65

SCK-5L~-66

SCK-SL-67

SCK-51L~68

Sample

Identification Number

8(X-5L62-001
SCK-5L62-002
$CK-5L62-003
SX-5L62-004

SCK-8L63-001
SCK-5L63-002
SCK-SL63-003
SCK-5L63-004

§CK-5L64-001
S(K=5L64-002
§ (X -5L64~-003
S CX-5L64~004

S X -5L65-001
SCK-5L65-002
SK-5L65-003
SCK-5L65-004

SCK-5L66-001
SCK=5L66-002
§CK-8L66~-003
S5CK-SL66~-004

SCK-5L67-001
S5CK-SL67-002
SCX=SL67-003
SX-SL67-004

SCK-5L68-001
§CK~51.68-002
§CK=51,68-003
S CK-5L68~004
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Area Number(a)

13

14

Code Number (b)

TABLE 4-1 (Cont'd)

Sample Location

Sample

Identification Number

SCK-8L~69

SCX-SL-70

SCK-SL~71

SCK-SL-72

SCK-SL-73

SXX~S5L-74

SCK-8L~75

SCK<5L69-001
SCK-5L69-002
SCK-5L69-003
SCX-5L69-004

SK-5L70~-001
8CK-5L70-002
SCK-SL70-003
SCK-SL70-004

SCK-SL71-001
SCK-5L71-002
SCK~-SL71-003
SX-SL71-004

SCK-SL72-001
SCK-SL72-002
SCK-SL72-003
SX~5L72-004

SCK-SL73-001
SCK-51.73-002
5CK~8L73~003
S5CK-SL73-004

SK-5L74-001
SCK-SL74~-002
SCK-SL74~003
SCK-SL74-004

SCK-SL75-001
SCK~SL75-002
SCK-8L75-003
SCK~-8L75-004

3
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TABLE 4-1 (Cont'd)

Area Number(a) Code Number(b) Tdentification Number

14 STK-SL-76 SCK-SL76-001
SCK-5L76-002
S -SL76-003
SCK-SL76-004

15 SXK-SL-77 SCK-SL77-001
SCK-SL77-002
SCK-SL77-003
SX-SL77-004

' Sample Location Sample

SK-SL-78 SX-SL78-001
SCK-SL78-002
SCK-5L78-003
S ~5L78-004

SCK-5L-79 SO -S1,79-001
SCR-S5L79-002
S CK~SL79-003
SCK-SL79-004

' $CK-SL-80 SCK-SL80-00%
3CK =S L80-002
' $CK~SL80-003

SCK-5L80-004

14 SCK-5L-81 SCK-SL81-001
SCK-5L81-002
SCK-5L.81-003
SCK -SL31-004

SCK-SL-82 SCX-5L82-001
SCK-5L82-002
§ CK~SL82-003
SCK -8L8&2-004

4-21
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Area Numberf(a}

16

Code Number(b)

TABLE 4~1 (Cont'd)

Sample Location

Sample

Identification Mumber

SX-5L~-83

S5X-51-84

S5X-5L~85

SX-S5L-86

SCK-SL-87

S(X-5L-88

SQX-SL~-89

§X~5L83-001
SCK-5L83-002
S§X-5L83-003
SCX-SL83-004

SX-5L84-001
SCK-SL84-0G2
5 CK-SL84-003
SCK-SL64-004

SX-~SL85-001
SCK-5L85-002
5X-SL85-003
5CK-SL85-004

S5CK-SL86-001
5CK~5L86-002
SCK-SL86-003

SX-5L86-004

SCK-5L87-001
SCK-SL87-002
SCK-SL87-003
SCK-5L87-004

SCK-5L.88-001
5CK-81L88-002
SCK-SLB8-003
SX-SL88-004

S5CK-51,89-001
5CK-5L89-002
§CK-SL89-003
S$CX-SL89-004
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TABLE 4-1 (Cont'd)

Sample Location Sample
Area Number(a) Code Number b) Identification Number
16 SCK-SL-90 SCK-SL90~-001
SCK-5L90-002
SCK-SL90-r03
SCK-SL30-G04
Duplicate(c) SCK-SL91-001
\ through SCK-SL19Q6-001
Field Blank{(d’ 5CK-SLxxx-0000

through SCK~SLxxx-001{e)

001946

(a) See Figure 4~1 for locations of subgurface soil sample area

(b)

(e)

(4

(e)

numbers.

The sample location ¢ode numbers will be assigned to a specific
field location when exact locations, within each area number, are
selected.

The locations of the thirtv-six duplicate gamples are to be
gselected in the field. Duplicates will be selected for thirty-six
different sample locations.

Field blanks are to be collected for each day of subsurface soil
sampling, from different locations selected in the field.

As the exact number of sampling days are unknown, the 'xxx' will
be filled in with consecufive numbers following 107.

4-23
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These samples shall be fully representative of the contaminated and

uncontaminated soils encountered on the site. Finally, should highly
contaminated soils be encountered in Area 1 or elsewhere on the site,
up to 3 samples per arca shall be subjected to laboratory analyses of

the following parameters:

Laboratory Analysis?® - Method No.

1) Volatile Organics; Library searchP 8240

2) Acid Fraction; Library search® 8250

3) Bases/Neutral Fraction; Library search® 8250

4) Priority Pollutant Metals(d) pPlus Yron 6010 ~

5) Cvanide 9010 <

6) Arsenic 7060/7061 o
—
(>

Notes (-

28  All laboratory analvses are to be performed by a qualified and
experienced laboratorv maintaining an active Quality Assurance
Program Plan.

b The librarv search is to identify up to 10 compounds with
concenkrations greater than 10 percent of internal standards.

c The library search to identify up to 20 compounds from the acids
and bases/neutrals fractions with concentrations greater than 10
percent of intermal standards.

d

EPA Method 6010 cannot be used for mercury analysis. Method No.
7471 (Manual Cold-Vapar Technique) will be used.

Data collected from previous geotechnical testing will be used
whenever possible, with EPA approval. If additional testing is deemed
necessary, a selected number of samples (up to 6, or approximately 1
per 10 acres) that have no apparent contamination may be tested to
ascertain their phvsical parameters in sufficient detail for
engineering design purposes. Uncontaminated soils for physical
parameter analvses ave defined as those soil samples which show no
sign of visual contamination or detectable organic vapor as measured
by HNu field testing. Geotechnical tests that may be performed to

supplement past testing data include:

4-24




Geotechnical Analyszes

== Natural moisture content (4™ D-2216)

== Unit dry weight

== Atterberg limits (ASTM D-0423, ASTM D-0424, AsM D-0427)
~-- Passing 200 mesh sjeve

=~ Unconfined compressive strength (cohesive soilg)

== Vertical permeability (clays or silty clays) (ASTM D-2434)(a)

(a) Method D-2434 ig for sandy soils only. Currently, ASTM hag no

final, approved method for cohegive soils.

Deliverables -

1) Borehole Logs (Unified Soil Classifcation, at 4 minimum, but
including blow counts, and static water levels in the
boreholes)

2)  Results of HNy head space readings

3)  Results of surrogate analyses

4)  Results of the laboratory analyses

5)  Results of the feotechnical analyses

6)  Copies of the field notes of the supervising geologists or

engineer.

subsurface soils on the site be indicated, but not adequately
characterized by the above degcribed subsurface investigation program,
additional soil analyses, boreholes oy trenches may be required. The
required additional borings or trenches may be ougite or off-gite. 1If
the results of these analyses indicate the presence of
pentachlorophenol at concentrations greater than 1000 ppm, further
field investigations should cease immediately and the scope of work

reevaluated and reviged.
4.7 Propoged Sampling Team

The following Personnel are designated for the subsurface soilg

sampling activity;

4-25
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Field Coordinator - to be des ignated

Field Health and Safety Officer - to he designated
Drilling Subcontractor - to be des ignated

To ensure the drilling subcontractor is qualified to perform and
accurately document the drilling activities, the subcontractor will be
selected based on general subcontractor Procurement criteria detailed
in Section 4.2 of the Quality Assurance/Quality Control Plan for this
investigation. Specifically, the experience of the drilling
subcontractor will be evaluated based on:

(1) Number, size and degree of difficulty of past projects
(2} Project experience within the state of Texas

(3) Review of experience and accreditations of proposed field

personnel (supervising geologisat),
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5.0 SHALLOW AQUIFER GROUNDWATER INVESTIGATION

Groundwater samples shall be collected in order to obtain
information on the hydrology and water quality of shallow groundwater
beneath and adjacent to the South Cavalcade Street site. An auxiliary
purpose of collecting groundwater samples is to obtain additional

information on the subsurface soils on the site.

5.1 Water Level Measurement and Sampling Frequency

Measurement of water levels {see Section 4.0 of S0P 7130; Appendix
VIIL) in the fourteen new observation wells and the eight sxisting
observation wells shall be made no sooner than one week nor more than

one month after installation of the new wells. Thereafter, water

001950

levels in all observation wells shall be measured at least quarterly
for a peried of one year and whenever samples are taken for waier
quality analyses. 1In addition, water levels shall be measured on a
frequent basis (dailv to weekly) following at least one period of
wetter than normal weather to detect whether individual recharge
events divectly influence water levels in the shallow aquifer. To the
extent possible, whenever water level measurements are made, all

measurements shall be completed on the same day. Field equipment will

be decontaminated between measurements in accordance with S0P 7600
{Appendix II}.

The groundwater in all 14 newly installed on-site and off-site

l observation wells and 8 existing onsite ohservation wells shall be

I sampled for chemical analvses approximately four weeks after the new
wells have been installed and again approximately three months later.

ll Three to ten casing volumes shall be purged from each well, using a

bailer, peristaltic pump, or other appropriate means, prior to
Il removing the sample of record. Water produced during the purging
operation shall be collected, containerized, and stored in accordance
] with RCRA (40 CFR Part 265, Subpart I; Appendix IT1) prior to proper
' disposal. Ne permit 1s needed for storage of the water. Should an
observation well fail to yield the required quantity of water during
l purging, the well should be bailed or pumped dry and the sample

obtained as socon as there is sufficient water in the well for
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the required sample volume. If the analytical results are consistent,

two rounds of sampling shall be deemed sufficient. If inconsistencies

develop, a third sampling round may be required.

5.2 Sampling Locationg

Eight pre-existing observation wells and fourteen new observation
wells shall be sampled and monitored. Well locations for the
twenty-two wells are shown in Figure 5-1. The existing wells are
noted on the map with a "A" and have location numbers beginning with
"CAV-OW", whereas new well locations are noted with a "e" and begin
with "SCK-OW". The location of the new wells shall be surveyed to the
nearest 0.01 foot. The ground surface at the well and exposed casing
stick up shall be surveyed to the nearest 0.1 foot, and a permanent
mark affixed to the casing for subsequent comsistent measurement of

water levels. Locations for the fourteen new installations were

001951

selected based on available hydrologic and water quality data for the
shallow aquifer. The wells are intended to better define the
configuration of the water table in the shallow aquifer and to
document the extent of groundwater contamination beneath the South
Cavalcade Street Site and its migration from the site. Alternate

localities mav be selected based on:

- Information obtained from review of Koppers Company files and
interviews with current and former employees.

-~ Further information obtained from the interpretation of
historic aerial photographs.

--  The geophysical investigation,

-«  Other indications of contamination at the site or conflicts

with the localities selected.

5.3 Observation Well Installation

The observation wells should be constructed, completed and
developed according to the procedures outlined in the generat,
standard operating procedure (SOP 7220; Appendix IX). Specific

details of well construction for this site include 2 inch ID,
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flush-threaded, schedule 40 PVC pipe for the well casing. The well
screen will be 2 inch ID, flugh-threaded, manufactured PVC well
screen. The well screen will be 10 feet in lemgth and have 0.010 inch
slots. The grouting above the sand filter pack will be a 2 foot
bentonite seal followed by a cement/bentonite (10%) backfill to the
surface. 4 locking protective steel casing will be cemented into the
backfill to protect the well.

The observation wells will be developed to as sediment-free a
condition as possible using air lifting, surging, pumping or other
appropriate techmniques. Development will proceed for a minimum of
thirty minutes or 5 casing volumes, whichever takes longer. A
sediment-free condition will be defined as less than 0.0l ml of sand
collected in a 1000 ml Imhoff cone when sampled 1 to 2 minutes after
start of pumping or a total maximum development time of 2 hours. All
water produced during development of the wells will be collected,
containerized and stored in compliance with RCRA regulatious (40 CFR
Part 265, Subpart I; Appendix TiII) prior to proper disposal. WNo
permit is needed for storage of the water produced during well
development. During the course of observation well installation,
continuous s0il samples shall be taken to a depth of two feet below
the shallow aquifer. A minimum of four samples from each well

location shall be collected and analyzed for the following:

o Visual and olfactory screening

o HNu analyses

o Head space analvsis

0 Portable x-rav fluoresence analysis or equivalent (Zn, Cu,
Pb, Cr, As)

o Total Petroleum Hydrocarhons (infrared spectrophotome.~>y)

The Health and Safety Plan for this investigation details health and

safety procedures for soil sampling and monitoring well installatioua.

Table 5-1 contains a comprehensive listing of soil sample numbers

to be used for observation well installatiom soil samples.
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Refer to Section 2.5 of this plan for a detailed deseription of

the sample identification and numbering system.

All downhole equipment shall be steam-cleaned prior to commencing
drilling at each hole; all sampling egquipment shall be properly
cleaned prior to reuse in accordance with SOP 7600 (Appendix II}. ALl
nonsample materials removed from the well shall be collected,
containerized, and stored in compliance with RCRA regulations (Federal
Regulations 40 CFR, Part 265, Subpart I; Appendix III) prior to proper

disposal. MNo permit is needed for storage of the nonsample materials.

5.4 Sampling Methodology ast
L
on

The standard overating procedure (S0P 7130; Appendix VIIL) for —

groundwater sample collection from monitoring wells, attached to the o

end of this section, is to be followed when collecting samples. The O

bailing method discussed in Section 7.1 of SOP 7130 is to be used for
coliecting unfiltered volatile organic samples. Field equipment will
be decontaminated brior to and between gamples in accordance with S0P
7600. 1In addition to the outlined procedure, all water produced
during development of the wells shall be collected, containerized, and
stored in accordance with RCRA repulations per 40 CFR Part 265,
Subpart T prior to proper disposal. Yo permit is needed for storage

of the water produced during pumping.

The specified field blank shall consist of two sets of laboratory
¢leaned sample containers. One set of containers is empty and will
serve as the sample containers that will be analyzed. The second set
of containers are filled at the laboratory with laboratory
demonstrated analvte free water. At the field location, this analyte
free water is then passed through laboratorv c¢leaned sample equipment

and placed in the empty set of gampie containers for analysis.

The Health and Safety Plan for this investigation details health

and safetv procedures for groundwater sampling.
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TABLE 5-1
SAMPLE IDENTIFICATION NUMBERS FOR SOLL SAMPLES
COLLECTED FROM SHALLOW AQUIFER OBSERVATION WELL INSTALLATION
COLLECTED AT THE SOUTH CAVALCADE STREET SITE

Sample Location

Code Number(a) Sample Number

S - OW - 01 SCK - SLO1A - 001
SCK - SLO1A - 002
SCK - SLOA - 003

SCK - SLO1A - 004

SX - 0W - 02 SCK - SLO2A - 001
§CK - S102A - 002
SCK - SLOZA - 003
SCK - SLO2A - 004

001955

S - oW - 03 SCK - SLO3A - 001}
SCK - SLO3A - 002
SCK - 5L93A - 003
SCK ~ SLOJA - 004

-

-

S - oW - 04 SCK - SLO4A -~ 001
SCK - SLO&A - 002
SCK - SLO4A - 003
SCK =~ SLO4A - 004

[l S(X - OW - 05 SCK - SLOSA - 001
SCK - SLOSA - 002
I SCK - SLOSA - 003
SCK - SLOSA - 004

|
SCK - O - 06 SCK - SLOGA = 001
l §CK - SLOGA - 002
' SCX - SLOGA - 003
SCK - SLOGA - 004
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Sample Location

Code Number(a)

]

S&X - OW - 07

SX - oW - 08

S oW - 09

S - ow -10

SCX - oW - 11

SK - oW - 12

SCK - oW - 13

TABLE S5-1 (Continued)

Sample Number

SCK
8CK
SX
SX

SX
SCK
SCK
S

ScK
5¢K
S
5CK

SCK
SCK
S
SCK

SX
SK
§CK
164

S&X
S
SX
SX

5CK
S
8CK
S

SLO7A
SLO7A
SLO7A
SLO7A

SL0&A
SLO8A
SLO8A
SLOBA

SLO9%A
SLO%
SLO%A
SLO9A

SL10A
SL10OA
SL10A
SLiGA

SL11A
SLI1A
SL11A
SL11A

SL12A
SL12A
SL12A
SL12A

SL13A
SLi3A
SL1i3A
SL13A

001
002
003
004

001
002
003
004

001
002
003
004

001
002
ao3
004

001
a0z
003
004

co1
002
003
004

001
002
003
004
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TABLE 5-1 (Continued)

Sample Location
_Code_Number(a)

Sample Number

SCK - OW - 14 SX
5CK
SCK
S

SL14A
SL14A
SL14A
SL14A

001

002
003

004

(a) See Figure 5-1 for locations of observation wells.
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5.5 BSample Containers and Preservatives

Specified Analysis Container Yolume Preservative
Volatile Organic Compounds 2 VOA Vials, 2 x 40ml  Cool 40¢,
Teflon-1lined protect from
caps light
Ac¢id /Base/Nautral 1 Glass Bottle, 1 L. Cool 40¢C,
Fraction Mix, Teflon~lined protect from
Pesticides, and PCB cap light
Priority Hetals and Iron  Cubitainer 1 L. HNO3 to pH 2
or less
Cyanide Cubitainer 1 L. Cool 40C,

HaOH to pH 12
or greater

Witrates Cubiteiner 1 L. Cool 40¢

001958

Packaging, marking, and shipping of samplea is addrassed in Section
4.7 of the Quality Assuranca/Quality Control Plan for this
investigation. Chain of custody procedures for fgroundwater samples
are addressed in Section 4.5 of the Quality Assurance/Quality Control
Plan for this iavestigation.

.6 Sample ldentification/Mumbering

A comprehansive listing of sample numbers for shallow groundwacler

samplas is ahown on Table 5<2 and 12 summarized as follows:

Total Samples:
Groundwater samples 44

Duplicates 5
Field Blanks 2
51

One field blank will be collected and anlyzed for each day of
shallow groundwater sampling. Refer to Section 2.5 of this plan for a

detailed description of the sample identification and numbering system.
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5.7 Acuifer Properties Analvsisg

Aquifer properties in the shallow aquifer shall be determined
using selected observation wells, which, based on one or more rounds
of water quality analyses, appear to be relatively free of
contamination. A falling-head permeability test shall be used and the
standard operating procedure for this test (SOP 7220) is included in
Appendix IX. Any water removed from the wells shall be ¢cllected,
containzrized, and stored in accordance with RCRA regulations (per 40
CFR 265, Subpart I) prior to proper disposal. Aquifer tests should be

perforeed at approximately five wells.

The Health and Safetv Plan for this investigation details the o
health and safetv procedures for well permeability testing. g:
-
5.8 Field Analvsis o
Lo ]
The following groundwater analvses shall be performed in the field:
¥ield Analvses Method No.
1) op¥ 150.1
2)  Conductivity 120.1
1) Tewperature 170.1

5.9 laboratory Analvses

The following laboratory analvtical procedures shall be required:

Laboratory Analysis® Method No.
1} Volatile Organics; Library search? 624
2) Acid Fraction: Librarv search® 625
1) Base/Neutral Fractiom; Library search® 625
4) Priority Pollutant Metals 200.2
5) Cvanide 335
6) Iron 236
7) Hitrate 300
8) Pesticides & PCB's 608
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Notes

2 ALl laboratory analyses are to be performed by a qualified and
experienced laboratory maintaining an active Quality Assurance
Program Plan.

The libraryv search is to identify up to 10 compounds with
concentrations greater than 10 percent of internal standards.
The library search is to identify up to 20 compounds from the
acid/base/neutral fractions with concentrations greater than 10

percent of internal standardg.

The analysis of the 22 shallow groundwater samples collected during

the second round mav he modified ag follows:

1) Volatile Organics: Library searchd - select one-third of
samples collected

2)  Acid Fraction; Library search®

3)  Base/Neutral Fraction; Library search®

4}  Priority Pollutant Metals - select one-third of samples
collected

5)  Copper, chrome, zinc and arsenic remaining two-thirds of
samples collected.

6)  TIron - consult with EPA

I3 Pesticides and PCB's - select one-third of samples collected

d The library search Lo identify up to 10 compounds with
concentrations greater than 10 percent of the internal
standards can be limited to a select one-third of the samples

e

The library search to identify up to 20 compounds from the
acid/base/neutral fractions with concentrations greater than

10 pvercent of the internal standards can be limited to a

select one-third of the samples.
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TABLE 5-2
SAMPLE IDENT IFICAT ION NUMBERS FOR
SHALLOW AQUIFER GROUDWATER SAMPLES COLIECTED AT
THE SOUTH CAVALCADE STREET SITE

Sample Location

Sample
Code Number(a)

Identification Mumber

- =

i

001961

CAY - OW - 01 CAV - OW01 - 001
CAV - OWOL - 002
CAV - OW - 02 CAV - OWOZ - 001
CAV - OWO2 - 002
CAV = 04 - 07 CAV - OW07 - 001 —
CAV - OWO7 - 002 O
o
CAV - O4 - 08 CAV -~ OW08 - 001 Z
CAV - OWO8 - 002 o
CAV - OW - 10 CAV - OW10 - 001
CAV - OW10 - 002
CAV - OW - 11 CAV - QW11 - 001
CAV - OWll - 002
CAV - 04 - 13 CAV - OW13 - 001
CAV ~ OW13 - 002
CAV - OW - & CAV - OW14 - 001
CAV - OWl4 - 002
S - O - 01 SCK - OWOl = 001
8K - OWOL - 002
S - O - 02 SCR - QW02 - 001
SCK - OW02 - 002
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Sample Location
Code Number(a)

SX

SX

S

SX

S

S

S

SX

S

S

SX

oW

- OW

ow

oW

oW

oW

03

04

05

06

07

08

a9

10

11

12

13

TABLE 5~2 (Cont'd)

[

Sample
Identification Number
SCK ~ OW03 - 001
SCK - OW03 - 002
SCK - oWos - 001
5CK - OW04 - 002
SCK - QW05 -~ Q01
SCK ~ 0W05 - 002
S - 0W06 ~ 001
SXX =~ OW06 - 002
SCK —- oWO? - 001
S5CK - OW07 - 002
SCK - 0W08 - 001
SCK ~ OW038 - 002
S - 0WG9 -~ 001
SCK - 0W09 -~ 002
S - 0Wlo - 001
8CK -~ OW10 - 002
SX - OWl1l - onl
SCK - OWll - 002
SCK « 0W12 - 001
SCK - OW12 - 002
SX - oW1l - o001l
SCKX = OW13 - Q02

-~17 . .
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Sample Location

Gode Number(a)

SCK - OW - 14

DuDlicate(b)

Field Blank(c)

TABLE 5-2 (Cont'd)

Sample
Identification Number
SCK - 0W14 001
SCK - OWL4 - 002
SCK - OW15 001
SCK - 0uWl6 001
SCK - OWl17 001
SCK - 0uls 001
N}
SCK - 0W19 - 001 O
Ch
T
QO
SCK -
0W20 001 o
SCK - (W21 001

(a) See Figure 5-1 for locations of observation wells.

(b)Y 'The location of the five duplicate samples will be selected

i.n the f]‘.eld.

sample locations.

Duplicates will be selected for five different

Both existing and newly-installed wells

should be used for duplicate sample locations.

{¢) Field blanks will be collected from two different locations

selected in the field.

Both existing and newly-installed

wells should be used for field blank locations.
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1f further sampling is required after two rounds due to
inconsistencies between the first two rounds, then EPA and Koppers

shgll determine selected parameters to be eliminated from the analysis.
Deliverables --

1) Well logs and completion records for all newly installed
observation wells

2}  Documentation of the volume and disposition of all water and
residual soils materials removed from the wells

3}  Copies of the field notebook of the supervising geclogist or
engineer

4) All water level measurements and interpretations of the
configuration of the water table in the shallow aquifer

5) Field analvsis results

001964

6}  Analvtical laboratory results
7) Copies of the chain of custody forms

8) Raw data and results of all aquifer tests

Contingency =- Should extensive or severe levels of contamination be
found in the shallow aaquifer beneath the site, leaving or having the
potential to leave the confines of the site, or in areas adjacent to
the site, installation of additional observation wells may be required
to ascertain the extent, concentratious, and rate of migration of the
contaminants. Monitoring beyond the one year specified above may also

be required.

5.10 Proposed Sampling Team

The following personnel are designated for the shallow groundwater

investigation activity:

Field Coordinator - to be designated
Field Heatlh and Safety Officer — to be designated

Field Technician(s) ~ to be degignated




001965

6.0 DEEPER GROUNDWATER INVESTIGATION

Groundwater samples shall be collected and analyzed from
observation wells in order to obtain information on the water quality
of the deeper aquifer (approximately 200 feet below the ground), and,
if necessary, to investigate the hydrology of the deeper aquifer

svstem.

6.1 Water Level Measurements and Sampling Frequency

As for the shallow aquifer samples, measurement of water levels
(see Section 4.0 of SOP 7130: Appendix VIII) in the deeper aquifer
shall be made no sooner than one week nor more than one month after
installation of the wells. Thereafter, water levels in the wells
should be measured on a quarterly basis and at each time samples are

obtained for analvses of water quality. All downhole measuring

001965

equipment shall he properly cleaned prior to use (see Section 4.5 of

S0P 7130).

The groundwater in the deeper aquifer shall he sampled
abproximately one month after installation of the wells and again
approximately three months later. Prior to sampling, a minimm of ten
casing volumes of groundwater is to be removed from the well. The
groundwater is to be ¢ollected, containerized and stored in accordance
with RCRA regulations (40 CFR, Part 265, Subpart 1) prior to proper

disposal. MNo permit is needed for storage of the water.

6.2 Sampling locations

Based on available information, installation of two deep wells
into the deeper aguifar in the southeast and southwest corners of the
site are considered adequate (Figure 6-1). These wells, in addition to
the existing well in the northern portion of the site (CAV-OW-06),
should be sufficient to confirm the quality of water in the deeper
aquifer.
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6.3 Observation Well Installation

Observation wells installed into the deeper aquifer are to be
constructed and completed using the general standard operating
pracedure on monitoring well construction (SOP 7220; Appendix IX)
found at the end of Section 6.0 as a guideline. Construction and
completion techniques specific to this site include the use of a
telescoping well installation procedure. The well bore will be
advanced through the shallow aquifer using mud rotary techaiques.
Augers (10 to 8 inches in diameter) will be wsed to advance the well

bore. A heavy mud (1.2 specific gravity) of pure high sodium

bentonite will be added to the wellbore during the drilling. The mud
level will be maintained as high above the groundwater table as
possible. This procedure is used to advance the well bore into the

confining formation below the shallow aquifer. A soil sample from the

001967

terminus of this well bore will be examined visually and with the HMu
field instrument for indications of contamination. It will also be

analvzed in the labeoratory to confirm that it Ls free of contamination.

The well bore will then be sealed off sith a 6 to 8 inch steel
casing to the terminus of the initial boring. A tremie pipe will be
inserted into the annular space between the well bore and the steel
casing such that bentanite cement grout can be injected into the

space, from the bottom of the boring to the top.

After a 24 hour time period, the inside surface of the casing will
be cleaned and the well bore will be advanced to its target depth
(approximately 200 feet) using the same mud rotary technique as

described above.

The well casing will be 4 inch ID, flush-threaded, schedule 80 PVC
pipe. The manufactured well screen will be 4 inch ID, flush-threaded,
schedule B0 PVC pipe with 0.010 inch slots. All piping and well
acreen will be steam cleaned prior to installation. The entire
interval of the deeper aguifer will be screened. A sand filter pack

will extend 2 feet above the top of the screen and will be installed
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as the augers are removed. A 5 foot bentonite seal will be placed
above the sand filter pack followed by a cement/bentonite (10%)
backfill to the surface.

Twenty-four hours after completion, the well will be developed to
as sediment-free a conditiom as possible using air lifting, surging or
pumping techniques. A sediment-free condition will be defined as not
more than 0.0l wl of sand collected in a 1000 ml Imhoff cone when
sampling 1 to 2 minutes after pumping begins. OUnce free of apparent
sediment, the well will be pumped for eight hours at 10 gallons per

minute, or equivalent volume.

All drilling mud, cuttings and water produced by completion or
purging will be collected, containerized and stored in compliance with
RCRA regulations (40 CFR Part 265, Subpart 1) prior to proper

disposal. Mo permit is needed for storage of these materials.

The Health and Safety Plan for this investigation details health

and safety procedures for well installation.

6.3.1 Soil Sampling Methodology

A gample from the terminus of the initial boring (confining layer
below the shallow aquifer) is to be collected for laboratory analysis
to confirm that it is free of contamination. In addition, soil
samples are to be taken for Field ' ~d/or laboratory anmalysis. Soil
gamples are to be collected at 5 fou b intervals to a depth of 50 feet,

and at 10-foot intervals thereafter, and at each change of soil strata.

The Health and Safety Plan for this investigation details health

and safety procedures for subsurface soil sampling.

6.3.2 Screening Analysis of Soils

The following analvses are to be performed on selected samples

collected as noted in Secticn 6.3.1.

6~4
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Vigsual and olfactory screening
o HMu analvses {see SOP 7315, Appendix VI)

o o
=]

G Head space analysis

o Portable x-ray fluoresence analysis or equivalent (Zn, Cu,
Pb, Cr, As)

o Total Petroleum Hvdrocarbons (Fluorescence spectrophotometry)

Head space analvses are to be performed using an HMs instrument after
the soil samples are held for a period of 4 hours or longer 4t a

temperature of about 20°C.

6.3.3 Laboratorv Analysis of Soils

e

Based on Lhe test findings from the screening analyses, eight soil

samples will be selected in the fiald and submitted for laboratory

N016869

analvsis for the following parameters.

Laboratory Analvses? Method No.
1} Acid and Base/Neutral Fraction Mix 8270

(Capitlary GC/MS)

Zinc, copper, chromium, lead 6010
3)  Arsenic 7060/ 7061
4 Cvanide 9010

All laboratory analyses are to be performed by a qualified and

experienced laboratorv maintaining an active QA Program Plan.

6.3.4 BSoil Sample GContainers and Preservatives

. | ) : .
[e%3
et

Specified Analvsis Containers Volume Preservative
l Merals (Zan, Cu, Cr, Pb, Wide-mouth glass $§ oz. Hone
I As) jar for all
tests
--' Acid and Base Neutral One wide-mouth 8 oz. Cool 49¢,
Fraction Mix glass jar, protect from
Telon-lined light

Ll cap

6-5
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Packaging, marking, and shipping of samples is addressed in Section
4.7 of the Quality Assurance/Quality Control Plan for this
investigation. Chain-of-custody procedures for soil samples are
addressed in Section 4.5 of the Quality Assurance/Quality Control Plan

for this investigation.

o |

6.3.5 Soil Sample Identification/Numbering

Table 6-1 contains a comprehensiva listing of soil sample numbers

ta be uwsed for obsarvation well installation soil samples.

Soil Samolas 8 o

Duplicetes 1 P~

Field Blank(®’ (a) o

9 n’!) hant

r o
(]

(2) One figld blank will be ¢ollected For each day of subsurface soil
agmpling. As the numbar of sampling days are unknown and only a
limited number of the total samples will be laboratory analyzed,
onlv 4 limited number of the total Ffield blanks will be laboratory

analvzed.

Refer to Saction 2.5 of this plan for a detailed description of

the sample ideatification and nuwbering gyatem.

All downhole equipment ghall be steam-cleaned prior to commencing

l' drilling at each hole; all sampling equipment shall be properly

- cleaned prior to reuse (see SOP 7600). All nonsamole materials

l removed from the well shall be collected, containevized, and stored in
l compliance with RCRA regulations per 40 CFR, Part 265, Subpart i,

prior to proper disposal. No permit is needed for storage of the soil.
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6.4 Observation Well Monitoring

6.4.1 Sampling Methodology

The standard operating procedure for groundwater sample collection
from nonitoring wells is presented in SOP 7130; Appendix VIII, In
addition to the outlined standard operating procedure, all water
produced during development of the wells is to be collected,
containerized, and stored in accordance with RCRA rezulations {40 CFR,
Part 265, Subpart Y) prior to proper disbosal. o perwit is needed

for atorage of the water produced,

The field blank consist of tws sets of laboratory cleaned sample
containers. The first set of containers are to be filled at the
laboratory with laboratory demonstrated analyte free waterv. The gscand

set of containers ia shippod empty. At the field location, amalyte

001971

freec water will be passed through laboratory cleaned sample equipment

and nlaced in the empty set of gample containers for snalysis.

The Health and Safetvy Plan for this investigation details health

and safetv procedures for groundwater sampling.

$,4,2 Field Analvaig of Groundwater Samples

The following field analvses are to be performed on all deeper

aquifer sanmples.

Field Analvses Method No.
1) pH 150.1
2) Conduetivity 120.1
3) Temparature 170.1

6.4.3 lahoratory Analvsis of Groundwater Samples

The following laboratory analyses are to be performed on all

deeper aquifer gamples.

6-7
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Laboratory Analvsis? Method No.

1) Volatile Organics; Library searchb 624

9) Acid Fraction; Library search® 625

3) Base/Neutral Fraction; Library search® 625

&) Priority Pollutant Metals 200.2
5) 1Irom 236

6) Nitrate 300

7} Pesticides and PCB's 608

8) Cyanide 335
Notes

& A1l laboratory analyses are to be performed by a qualified and
experienced laboratory maintaining an active QA Program Plan.
b  The library search is to identify up to 10 compounds with
concentrations greater than 10 percent of internal standards.
¢

The library search is to identify up te 20 compounds from the acid
and base/neutral fractions with concentrations in excess of 10

percent of internal standards.

Complete analvses, as described above, shall be performed om the first
round of deep groundwater samples. For the secoad round, the analyses
for nitrate and irom may be dropped, with EPA approval. 1If further

groundwater sampling is required after two rounds, gelected parameters

may be eliminated from the analyses with EPA approval.

Deliverables =-

1) Well logs and completion records for the wells installed inteo
the deeper aquifer

2) Documentation of the disposition of all water produced during
installation, development and sampling of the deeper wells

1) Copies of the field notebook of the supervising geologist or
engineer

4) Field analyses results

5}  Analytical laboratory results

6) Copies of chain-of-custody forms

6-8
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TABLE 6~1
SAMPLE IDENTIFICATION NUMBERS
FOR SOIL SAMPLES COLLECTED FROM DEEPER
AQUIFER OBSERVATION WSLL INSTALLATION AT
TME SOUTH CALVALCADE STREET SITE

Sample Llocation

Code Number(a) Sample Identification Number

5CK-0W=-22 SCK-SL22A-001
SCK-8L22A-002
SCK-SL22A-003
SCK-SL22A-004

SCK~-0W-=-23 5CK~5L23A~001
SCK-5L23A-002
SCX-5L23A-003
SCK-SL23A-004

Duplicate () §$CK-SL24A-001

Field Blank(¢) SCK-SL25A-001 through
8§ CK-SLxxA-001{d)

(a)

(b)

(c)

(d}

Refer to Figure 6-1 for the location of deeper aquifer ohservation
wells.

The location of the duplicate sample is to be selected in the
field.

The location of the two field blanks is to be gselected in the
field.

As the exact number of sampling days are unknown, the ‘'wx' %1ll be
filled in with consecutive numbers following 25.

0019753




Contingenty =~ Should contamination of the deepet aquifer be found,

installation of one or more additional wells may be required, 38 shall

determination of the fundamental hvdrologic Hehavior of the deepet

gquifer gystem. In addition, installation of one or moreé wells to the

next deepet aguifer may be required, as well as documentation of 1its

uses hydrolosy, and quality. Monitoring beyond the one year pariod

specified above may also be required. Purthermores if the analytical

results of soils materials jndicate the presence of pentachlorophenol

at concentrations greater than 1000 pPm, further field investigation

should cease immediatelv, and the scope of work :eevaluated and

revised.

6. b.b Groundwater Sample Containers, and preservatives

_ gpecified Analvsis Containet Yolume freservatigg :?
yolatile Organic Compounds 7 VOA vials, 2%40 ml Cool &9C, O~
Teilon—lined protect from —
caps l1ight O
Acid and Base Neutral { Glass 1 L. Coal 40C, ©
Fraction Mix, pesticides Bottle Teflon srotect from
and PCB Lined ¢apP 1ight
prioritv pPollutant Cybitainer 1 L. HNO4 to ph 2,
Metals and Iron or 1ess
cubitainer 1 L. Cool 40C

Ritrates

packaging, marking, and shipping of samples is addressed in Section

L.7 of the Quality AssurancelQuality Control Plan for this

investigation. Chain«of—Custody prGCedures for grounduater gamples

are addressed in Section 4.5 of the Quality AssurancelQuality Gontrol

Plan.

6.4.5 Groundwatet Sample IdentificationlNumbering

Grounduater Sample TReRm=mmm

A comprehensiva 1isting of sample aumbers for deeper groundwater

gamples ia shown on Table 6-2 and is summarized aa follows:

Ground water gamples

6
puplicate 1
Field Blanks 2




Refer to Section 2.5 of this plan for a detailed description of

the sample identification and numbering system.

6.5 Proposed Sampling Team

The following personnel are designated for the deeper groundwater

iavestigation activity:

Field Coordinatcr - to be designated
Field Health and Safety Officer - to be designated

l Field Technician{(s) - to be designated

001975
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Sample Location
Code Number(a)
—— jmber

CAV-OW-06

SCK-0W-22

5CK-0W-123

DuDIicate(b)
Field Blank(c)

(a) Refer to Figure 6

(b} The location of the duplicate sample
(¢) The location of the

TABLE é-2
SAMPLE IDENTIFICATION NUMBERS
FOR DEEPER AQUIFER CGROUNDWATER SAMPLES
CQOLLECTED AT THE SOUTH CAVALCADE STREET SITE

Sample Ydeatification Number

CAV-0WQ =001
CAV-0W06-002

SCK-0W22-001
SCR-0W22-002

SCK~-0W23-001
5CK-0W23-002

SCK-0W24-001
SCK-0W25-001
S5CK-0W26-001

will be selected in the field.
two field blanks will be selected in the field.

00197686
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7.0 NONSOIL MATERTALS TNVESTIGAT ION

In order to determine the character and degree of contamination,
if any, of nonsoil material encountered on the South Cavalcade Street
Site, and to facilitate evaluation of the dispositiom of these

materials, a nonsoil materials investigation shall be conducted.

7.1 Hethodologz

Nonsoil materials encountered on the South Cavalcade Street Site
that are related to past wood treating and wood preserving operations
on the site or that appear to be abandoned and not directly under the
control of or attributable to the current land owners shall be

examined, characterized and sampled for indicatioms of comtamination

001977

us ing appropriate techniques.

7.2 Sampling Location

No specific sampling localities have been identified. The need to
perform this subtask is dependent on the results of previously

performed field investigation subtasks.

7.3 Analyses

Analyses of nonsoil materials shall be sufficient to determine the
nature and the extent of their contamination and to assess the most
feasible method of disposing of the materials. Engineering judgment

is necessary in selecting the tests and analyses to be performed.

Detiverables --

1) Complete descriptions of all nomsoil materials encountered on
the site

2) A map cCepicting the locations and extent of nonsoil material
encountered on the site

3)  Analytical laboratory results

001977
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4) Copies of the field notes of the supervising geologist or

engineer

5) Copies of the chain of custody forms

Contingency ~-- The review and guidance of EPA is essential in

addressing the occurrznce and contamination of nonsoil materials
encountered on the South Cavalcade Street Site. Consultation with EPA
is required in assessing what tests are necessary and whether
exploration to completely determine the extent and degree of
contamination of nonsoil materials is necessary. If the analytical
results indicate the presence of pentachlorophenol at concentrations
greater than 2000 ppm, further field investigations should cease

immed iately, and the scope of work reevaluated and revised with EPA

guidance.

001978

7.4 Proposed Sampling Team

The following personnel will be made available if the need to

perform this subtask is identified:

Field Coordinator -~ to be designated
Field Health and Safety Officer - to be designated
Field Technician{s)} -~ to be designated
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8.0 AR QUALITY INVESTIGATION

Air samples will be taken in order to ascertain whether air

emissions on the South Cavalcade Street site pose a hazard.

I 8.1 Sampling Frequency

Background air quality are to be obtained using a porous, polymer
resin with solvent extraction and concentration prior to analysis.
Samples are to be collected over a two-hour time interval on three
consecutive days. On each day, one upwind sample and two downwind
samples shall be collected. A} samples are to be collected in
duplicate. Air sampling will be conducted in the personnel work areas

l of the trucking firns.
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8.2 Sampling Methodology

The sample procedure outlined in Appendix X will be followed when

collecting air samples.

In order to establisgh background concentrationg, one uypwind and

one downwind sample should be taken off-site as the designated field

' blanks.
I The Health and Safety Plan for this investigation details health
l and safetv procedures for air monitoring.

8.3 Sample Containers and Preservatives

Specified Analysis _Container Volume Preservatives

l Polynuclear Aromatic Resin filled 40 grams Cool 4°C,
Hydrocarbens glass cylinder of resin protect from

I light

' Packaging, marking, and shipping of samples is addressed in Section

4.7 of the Quality Assurance/Quality Coatrol Plan for this

investigation.
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8.4 Sample Identification and Numbering

A comprehensive listing of samples numbers for air quality samples

is shown on Table 8-1, and may be summarized by the following:

Air Samples 9 .,
Duplicates 9 r
Field Blanks _3

21 ;

8.5 Analvsis

The analytical procedure outlined in Appendix X will be followed.

Deliverables --

001880

1) Laboratory analvses
2  Chain-of-custody forms
3) Memorandum describing collection procedures and sampling

locatities and sampling times.

Contingency —-- Should severe and extensive air emission hazards be
encountered on the South Cavalcade Street Site, additional air quality
studies may be necessary. These mav include, but will not necessarily
be limited te, installation of one or more air quality sampling
stations and excavation of test pits for the purposes of investigating
the enissions that wmight occur if soil or nonsoil contaminants are

removed.

8.6 Proposed Sampling Team

The following personnel are designated for the air quality

investigation activity:

Field Coordinator — to be designated
Field Health and Safety Officer - to be designated

Field Technician(s) ~ to be designated



SAMPLES COLLECTED AT THE SOUTH CAVALCADE STREET SITE

Sample location

Upwind Day 1
Upwind Dav 2
Upwind Day 3

Downwind Day
Downwind Day
Downwind Day
Downwind Day
Downwind Day

Dovnwind Day

Upwind Day 1
Upwind Dav 2

Upwind Day 3

Downwind Day
Mownwind Dav
Downwind Day
Downwind Day
Downwind Day

Downwind Davy

Field Blank
Field Blank
Field Blanlk

154 - -
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Duplicate
Duplicate
Duplicate

- Duplicate
- Duplicate
=~ Duplicate
- Duplicate
- Duplicate
Duplicate

TABLE 8-1
SAMPLE IDENTIFICATION NUMBERS FOR AIR

Mo

Sample Identification Nuymber

SCK~ARQL-001
SCK-ARQ2-001
SCK-ARQ3-001

SK-ARG4-001
SCK-AR04-002
S ~ARD5~001
SCK~ARO5-002
8CK-AR06-001
SCK-AR06-002

SCK-ARO1-002
SCK-ARQ2-002
SCK-AR03-002

SCK-AR04-003
S5CK-AR04-003
SCK-ARD5-003
SCK-AR05-003
SCK-AR06-003
SK-AR06-003

SCK-AR07-(01
S(K-AR08-001
SCK-AR09-001

001981
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9.0 GEQPHYSICAL SURVEYING

A survey of the South Cavalcade Street site is to be conducted
using geophysical instruments; surface resistivity, electromagnetics,
ground penetrating radar, or some combination of the three. The

purpose of the geophysical investigation is:

1) To provide supplemental subsurface information, particularly

between existing bore holes.

2) To provide a means of better defining the cenfiguration and
attitude of important stratigraphic units boneath the site,
and in particular, to identify subsurface irregularities in

the shallow aquifer.

3) To provide a means of identifying potential concentrated

001982

accumulations of contaminants from the former wood preserving

operations on the site, or any current operations on the site.

4) To provide information which may be used to alter or modify
the subsurface sampling program and the shallow well

installation program.
9.1 Sampling Locations

The location of the test plan will be a 150 ft. by 150 ft. square
area located in the vicinity of Area 1 described in Section 4.1 of
this plan. The test plan will alsu be located to include the known
subsurface conditions of soil boring CAV-5L-03 (see Appendix I, Health
and Safety Plan for Remedial Iavestigation, Koppers South Cavalcade
Site, August 1985). This boring was part of a previous study
undertaken at the site. The intent will be to locate the test plan

area such that it covers a section of a suspected subsurface
contamination (Area 1), incorporates the area and therefore the strata

jdentified during the installation of CAV-SL-03 and extends far enough

south to cover relatively uncontaminated subsurface soil.

9-1
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Approximately 1200 linear feet of ground penetrating radar or

electromagnetic traverses will be performed across the area with a 20
ft. spacing between traverses. A 50 ft. grid will be established in
the test plan wherehy 9 stations for earth resigtivity soundings will
be located.

9.2 Survey Methodology
Because of the uncertainty as to whether geophysical techniques

(i.e. resistivity, electromagnetics, and ground penetrating radar)

will produce usable information at the South Cavalcade Street site,

the three techniques will be tested for utility and effectiveness.

It is anticipated that resistivity soundings will be performed

first, followed by testing of the electromagnetics and ground

001983

penetrating radar. Should any, or some combination of the geophysical
techniques prove effective, a plan to investigate the rest of the site
will be developed and submitted to EPA for veview. The effectiveness
of these techoiques in the test program will be evaluated based on
their ability to accurately determine the known subsurface soil
conditions found during the installation of CAV SL~03, namely water
table depth and depths of various soil strata. Also, the
gffectiventss will be evaluated based on their ability to detect

expected anomolous subsurface conditions in Area 1.
Deliverables --

1} Contour and isopach maps and stratigraphic profiles of the
soil materials of the shallew aquifer and other overlying
materials.

2)  Memorandum confirming or recommending alterations and

modifications of the subsurface boring and well installation

programs.
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Contingency -~ The geophysical investigation program described
above is highly dependent on the success of the tests. The review
and guidance of EPA with respect to the test results and the data
gathered subsequently shall determine whether additional

geophysical work should be carried out or whether further work may

be eliminated.
9.3 Proposed Surveying Team

The following personnel are designated for the geophysical
gurveying activity:

Field Coordinator ~ to be designated
Field Health and Safety Officer - to be designated
Ceophysical Subcontractor - to be designated

The geophysical subcontractor will be selected based on general
subcontractor procurement criteria detailed in Section 4.2 of the
Quality Assuranca/Quality Control Plan for this investigation.

Specifically, the experience of the geophysical subcontractor will be

evaluated based on:

(1) MNumber, size and degree of difficulty of past survey projects.

(2) Project experience related to specific vontaminants of

interest (polynuclear aromatic hydrocarboms).

(3) Contacting selected references provided by the subcontractor

to evaluate past project performance.
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APPENDIX I

SOP 7120 SURFACE WATER SAMPLING
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Title:

STANDARD OPERATING PROCEDURE
.sumber:

gurface-Water Scapling Techniquas 7126

001986

1.0

2.9

3.0

Applicability

This Stendecd Operating Procedure (SCP) deflnes the basic techniques and geneca
considerations to be followed for the collection of water-quality samples from
civers, 1skes and poada. The spacific details of actual sample collection ace
highly depeadent upon lacel conditions &3 well as upon the purposs of the weter
quality study. WNavertheless, cectain aspects of saaple collection praceduras
are tadependent of project-specific variations.

Responsibilities

The project manager is cesponsible for ensuring thet a pripecly designed \C
sampling program is prepared prior to any sample collection. The semplin®
progras will ideatify the genecal sespling location(s), fregquescy, sampleotype
(grab or composite), water-quality parageters and analytical procedures. _The
field team is rospoasible for familiarizing themselves with the sampling
prograi, end ensuring that all fleld equipment is in proper operating condition
aad thit the appropriste sample containers and preservatives ace evailably’ Tx
field team is also responsible for proper sample handling as specified in

SOP 73510, Handling and Storage of Samples.

Materials
. Project specific sampling program

e ' 3ite ared maps (e.g., USGS 7-1/2 minute or 15 minute quadrsngle topagraph:

aaps) .

o Sample contsiners and praservatives

* Insulated containers (e.g., coolers) for sample storage and an ample suzs’
of ice

. Field aquipuent as spacified in the sampling program and the cocrespond:is;
manufactycer's manuals.

] Calibraticn standards for field equipment

® Alphs horizontal type sample collector (for deep civecs, lakes and pands)
® 8ost ov raft (for deep rivers, lakes and ponds)

® Waightad tepe messuce or crigid gage

® 7?ield-data sheets and/or log book

e First aid kit
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STANDARD OPERATING PROCEDURE

Tide: . Sueface-Water Sampling Techaiques Number:  712¢

A.0 Procedures

4.1

4.2

4.3

Sample Location Selection

The selection of the precize sampling location requires professional
judgeent and an understandiag of the purpose of the study. Sampling
locations where miziag is iacomplita should be avoided L an average
composition is vequired, Often, arsas of poor latersl or vertical mixing
can be visually ldentified. Por example, color or turbidity differences
msy be apparent iomediately below the confluence of & tributary snd the
main river or at & wastewster dischargo poink. Use of a fleld cond*g;lvity
zater i3 recommended for determining the uniformity of the water
composition across the width end depth of the watar body. Once tha ©
sanpling polat has been selected, it must be fized by detailed desceGption,
maps, or with the aid of stskes, buoys, or other landmsrks so that others
can identify the saapiing locetiocsn. o

Stream Sampling -

4.2.1 In shallow streams (those which can be safely tcaversed o8 foot) th
ssaple coatainer can be filled directly with the flowing watsr.
Unless otherwise specified ia the project ssmpling progres, sample
should be collected at mid~depth in the mid-sectica oc deepest flow
channel of the straam.

4.2.2 1In deep vivers, use of & boat or raft will usually be required to
obtain & repretentative sample. As with shallow streams, samples
should be obtsined at mid-depth in the mid-channel unless othecwise
specified in the saumpling program. Strewm depth can ba determined
using & depth sousder or by physical measurement wit! 1 heavily
weighted flexzible nessucing tape or & cigid gage.

4.2.3 An Alpha horizogtal type sampler should be used for collecting
samples at ¢ specific depth in the water column. Flgure L
illustrates the operation of one of thase samplers.

Lake and Pand Samplicg

4.3.1 Uatez in lakes and pouda is genarelly poorly mized and thecmal
stratification i3 frequently observed. Single samples caz only
cepresgat the specific spot fcom which they weace abtainad., Far mar
stydies, samplies takea ot the ialetl{s) and/or ocutlet of theg lake ac
poed ara of the mast intecest. In other studies, & grid is
established over the lake or pond and samples ace callected at
geid-iloe intecsacticas.

I-2
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Figure L Alpha Horizonta! Type Sampler
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Tide:

Surfece-Water Sempling Technigues

STANDARD QOPERATING PROCEDURE
Number: T12¢

4.3.2

4.4 Sample
‘."1

4.4.2

—

As with deep civocs, aa Alpha horizoatal type scmpler should be used
for sample collection.

Handling and Fresecvation

Ia general, the shortezr the time lapse bBetween ssaple collection and
analysis, the more reliable the rosults will be. Certain water-
quality parameters, sspecially pH, tempscature end dissolved oxygen,
are 10 closely celated to the environsent of Lthe water Chat
meaningful results can only be obteined by in-situ field
asasucesents.

EPA bas developed a list of racoomended sample containers, g;
presecvativas and mazimum holding tizes for water quality
measurements (see Federal Register ¢4:69464). Unless stherwide
specified in the sampling program, this list should be Followed.
Preservatives may be added to the sazple conteinecs ia the £iGld
efter fllling, orF tho containers can be pre-spiked with the O
preservative. All sumples should be placed on ice immediately afte:
collection and skould cemain iced until delivery to the analytical
laboratory. .

5.0 Documantation

001989

A record must be kept of every sample collected and every bottle must be cleacl
warked, preferably with o waterpeoof label. An exazple Cield-data sheet i3
provided ia Figure 2. Project-specific dets sheets or log books may be used.
The field record must provide positive sample identificatict as well 34 the nas
of the sample collectar, the date, time snd wxact location of the sample
collaction poliat, and cesults of all field water quality measurements. Othec
information such as waather and stream-flow conditions should also be noted.
All documentation will be retained in the appropriate project files.

14




WATER QUALITY FIELD DATA SHEET

[

Title Date Time Project No. Propessl No.
Location
Station No. Station Name
Qbasrvers -
Commerits
<
Location Within Transect® ;\
) b
Tatal Depth Secchi Dise Depth e
FIELD MEASUREMENTS O
Depth Temp (a]s] 0C Sat. | Conductivity pH Oepthy Valocity
(matsre) {°C) {mg/1) (%) {umhaos/cm) (units) {metars) {ft/sec)

‘Laft bank snd right bank are determined flcing downnrﬁm. .

Example Field Data Sheet

Figure 2
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Title:

Page Qf 'Y
STANDARD OPERATING PROCEDURE

Decontamination Date: 18t Qte 156
Number: 7600
Revision: 1

1.0

2.0

Genersl Applicability

this SOF dascribes the methods Lo be used for the decortaminizatlon of all fleld
equipment which becomes potentially contaminated ducring & sample collection
task. The equipmeat mey include split spoons, ballecs, trowels, shovels, hand
sugecs, or any other type of equipment used duriag fleld activitles.

Decontanination is pecformed a3 & quality assuravce measurd and a safety
precaution. It provents cross-contamination between ssmples sad also helps to
maintain & clesn working environmeat for the safety of all fleld persannel
iuvolved, including the environment,

and/or detergsnt solutions, tap water, deiocn{zed water, and metharol. Equipmant
will be sllowad to air dry after being cleaned of may be wiped dey with chaiical
frew cloths or peaper towels if immediate ce-use is needd&d. Steam cleanipg 6hly,
can be used whenever possible, -
The frequency of equipment use, dlctates thet most decontaminetlon be
accomplished at eésch sampling site between collection points. Waste produc
produced by the decontaminstion procedures such as waste liquids, solids, rags,
gloves, etc. will be collected snd disposed of propecly besed on the tatuce of
contsmination. All clesnirg mstecials and wastes should be stored in & central
locstion g0 as to meintain control aver the quantity of materials used and/oc
producad throughout the study.

Deconkaxinetion is mainly achieved by rinsling with liquids which include: Egap

Responsibilitles

It is the prlmary responsibility of the site operetlions manages to issurn that
the proper decontamination procedures are followed and that all waste materials
produced by decontamination are propecly stoced and disposed of.

It {s the cesponsibility of the project safety offlcer to draft and enforce
ssfety measures which gprovide the best protection for all persoans involved
divectly with sampling and/or decontaminatioa.

It is the cvesponsibility of sny subcontractore (i.e., deilling contractors) ta
follow the proper, designated decontamination proceduves that are stated in
their contracts and outlined in the Project Health and Safety Plan.

It is the responsibility of all personnel involved with sample collection or

decontamluetion to maintein & cleen working envivonment and to ensure that aay
contaminants are not negligently inkroduced to the environment.

Ii-1
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Page of
STANDARD OPERATING PROCEDURE b

Decontamination Number: 13t Qtr 2 F

Revision: :600

Tide:

Supporting Haterisls

. cleaning liquids: sosp and/or detergeat solutions, tap water, deionized
weter, methanol

perscnal safety gear (defined in Project Health and Safety Plan)
chemicael-free paper tawels
disposable gloves
waste storage contatners: drums, bozes, plastic bags
'Y cleaning contsiners: plastic buckets, galvenized steel pans
] cleasning brushes

Hethods or Frotocol for Decontamination

001993

4.1 Ganeral Procedures

4,1.1 The extent of known contamination will determine to what sxtent the
equipment needs to be decoataminated. If the axtent of
¢contamination caunot be readily detarmined, clesning should be don
according to the assumption that the equipment is highly
contaminated until encugh dats are available to allow adsesiment of
the actual level of contcaminatioan.

Adegiate supplies of all materials must be kept on hand. This
includes all rinsing liquids and other materials listed in

Section 3.0.

The standerd procedures listed in the following sectica can be
considered the procedure for full field dscontamination. If
differeat or moce elsborate procedures are required for a spacific
project, they will ba spelled out in the project wark plan. Such
variations in decontamination may include following all, just pace,
or an expanded scope of the decontamination procedure stated herein.

Standard Procedures

4.2.1 Remove eny solid particles from the equipment or material by
brushing and then rinsing with available tap water. This initial
step is performed to cemove gross contamiration. For drilling
equipment only, steam cleaning will be necessary.

- s
.
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. l
- .
i
.
. . '
s
a7

001993



-——

Page of 4
STANDARD OPERATING PROCEDURE

Decontamination Date: 1st Qtr 19
Title: Number: 7600

Revision: 1

~

4;2.2 Wesh aquipment sempler with the soap or detergent sclution.

.

4.2.3 Rinse with tap water
4.2.4 Rinse with deionized water if pecessary

4.2.5 Rinse with methansl, if necessary

-

4.2.6 Repeat entire procedure or any parts of the procedure if necessarcy

4.2.7 Allow the equipmant or materisl to sair dey before ce-using

4.2.8 Uispose of any soiled matecials in the designated disposal container
$.0 Spacific Decontamination Procedures

5.1 Submersible Pump

001994

N

" J

$.1.1 Applicability

This procedure will be used to decontaminate submersible pumps
batwesn ground-water sample collection points snd at the end of each
day of use.

5.1.2 Materidls

0 plastic-nalgene upright cylinder

=

o 5-10 gallon plastic water storags containers
o methanol and dispenser bottla

o delonized water and dispenser bottle

I o chemical frea paper towels
ll 5.1.3.1 pucing decontamination the submersible pump will be placed
on & clean surface or held away from grouad.

l 5.1.3.2 when removing the submersible pump from each well the power
cord and dischsrge line will be wipaed dry using
chemical-Zree dizposable towels.

Il $.1.3.3 Cleen the upright plastic-nalgene cylinder witk first a
methanol and then a deicnized water rinse, wiping the free
liquids after esach.

001994
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STANDARD OPERATING PROCEDURE
Decontaminetion Date: . Qte 19
Title: Nun;{;er: 7600
Revision: 1

5011‘

5.1.3.4 Reverse pump backwashing 4i1 ramovable residual water
present in the pump tubing. The Pump should be ghyt off ag
scor as intecmittent flow is obsecrved from the reverse
discharge.

5.1.3.5 Rinse the stainless gtael sSubmersible down hole pump
section with o literal epplication of methanol end wipe dey.

5.1.3.6 Place the submersible pump section upright in the cylinder
and £ill the ¢ylinder with tap water, tdding 50-100 ml of
methanol for overy one liter of water. T}

3.1.3.7 Activate the pump ia the forward mode withdrawing "‘%g%
from the cyliader.
- b
5.1.3.8 cContinue Pumping until the water in the cylinder ig péaped
down and aic is drawn through the Pump. At this timeic
pockets will be observed in the discharge line. Shut off
the pump tmmcdiat&ly.

$.1.3.9 Remove the pump from the cylinder and Place the pump ia tha
taverse made allowing that all removeble watar he
discharged on tgo the ground surface as discussed in Stap ?

5.1.3.10 Using the water cremaining in the cylinder, rinse the sqaleq
poeticn of the power chord and discharge tybe by poucing
the water carefully over the coiled lines.

5.1.3.11 When teaching the next monitoring weli place the pump in
the well casing and wipe dry both the Power and discharge
lines with a claan peper towel as the pump i lowered.

Quality Assurance

To sssure that decontamination is complaete, field blank sampleg
shall bs collected using the clesned submersible Pump. These field
blanks will be lublcqucntly snelyzad for the parimetars of intarast
with respect to the ground weter.

The procedure for collecting the fleld blanks wil] comprige using
the pump to withdeaw the tap water used for dccontuminaticn. from
the plastie ¢ylinder to sample containecs. This field blank sampla
collaction procedure shall only be performed after the materials to
be used have been deconteminated.

I1-4 b
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Federal Regulations 40CFR, Part 265, Subpart I

Subpart f=Ues 2nd Mancgement of
Cantsiners. ‘

§ 0170 Appleahiity,

The regulations in this apply
to awners and operatoes of
hazardous waste facilities that stote
containers of hazardoms wasts, except
a9 § 285.1 provides olherwise.

§ 208.47%  Condliion of conininers.

If u container holding bazerdous
wasts unlgt AE conditon, or 171t
begins to # CWNEL or operator
must the hatardous waste from
this container to & containsy thyt la in
guod condition. or manage the weate in
some other way that coripliss with the
requiresents of this Part

1206172 Compailiiity of wasie witly
containen.

‘Thae owner or cperator must use &
container made of or lined with
matertale which will not react with, and
are otherwise compatible witk. the
hazardous waste to be stored. so that
the sbility of the container to contain
the waste ls not impaired.

§ 26173 Managernent of containers.

(=] A container holding hazardous
waste must always be closed during
storage, except when it is necessary to
add or romove waste.

(b) A container holding hazardous
waste must not be apened, bandled, or
stored (n & manner which may rupture
the container or causa it to leak.

[Comment: le-use o containers in
transportaticn is goveroed by U.S.

Deparimant of Transportation e

tiony, including those set forth 1
RO ol :

(265.173 comment revised by 45 FR
78529, November 295, 1949}

§ 44174 lnepectiens.

The ownar or aperatar must inspect
areas where conlainers are stared, at
least weelly, loaking for leeks and for
deterioration caused by corroaion or
other factors.

(Comment: See § 285171 for remedial
sction required if deterioration or loaks
are detected.}

§ 285178 (Reserved)
§238.179 Special requirements far
tgnitadie or reactive waste,

[Interim final)

Contalnere holding {gnitable ce
teactive waste muat be located at least

III-i

13 meters (30 feet) from the.facility's
property line.

(Cemnent: Sae § 208.17{a) for additional
requirements.]

§204.177 Spetial requiveinanis for
incompatible wesles.

{a) Incompatible wazise, or
incompatible wastes and materisle, (s0e
Appendix V for examples) must not be
placed !n the camo container. unlese
§ 288.17(b) s complied with,

previcusty hald an incompatible wasta
or material (cee Appendix V for

examples), unless § 263170} ia

complied with.

{c) A storags coutaines holding a
hazordous wasts that is incompatible
with any wants or other materials stored
nearby in other containgrs, piles, open
tanks, o2 surface impoundmants must be
separsied from the other materials or
z:uumdﬁoalhmbymmdad&s

rm. wall, or other device,

[Comment: The purpoes of this (s to
pravmt firss, explosions. gasecus
emainsions, leaching, or other discharge
of hazardous waate or hazardous waste
constitutuents which could result from
tha mixing of incompatible waetes or
matertals if containgre break or leak ]

§ 2608175-200. 188 (Rseerved)

001997
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impossible 16 1ee & Dater.
Both surface Soats 204 rod Soals are used.

The procedurs for & foat mamsuremsat is to
distribute & number of fcsie unllormly over
the stream width, nuting the posities of sech.
They should be alowed to reach & constans
valocity belore timing by stopwaich iheintarval
sach takes 12 Lraval betzrisn twe orem sectiona,
The distanse of each Soas from the bank as it
passas each crose section sbould elee be noted.

+ The velodiy of the fload in equal to the
distance botwesn the croms sestions divided by
* the time of traval. Cere must be taken when
measuring low valocitiss, thas the foate sw not
being affeziad by wind. The maean velocity of
flowr in the vertical is aqual toths fSoas velaciny
multiplisd by & coaficient which is based on
the shaps of the vertical-velocity profls and
relative depth of immersion of the Gosh A
codciens of about 0.55 is commonly used to
convers surfsce velocity to mean velouity, The
ooulicisns for red Soats varie from 048 to
1.00 deperding on the shape of the crom caction
and thy velosity distributicn. _

The discharge in ssch partial cectisa is com-
puted by multiplying the aveisge ares of the
purtial section by the masn veocily in the
vectical for that partisl sestion. The total dis.
charge is equal to the sum of the discharges
for all the partial sectiona.

Float massusremenis csn be meda with an
sccurscy within 10 percens under geod condle
tiona and whea & certain amouns of care ie
axeecised. [f o poor reach in salectod aad not
encugh Boas ruas are raado, the cesulle can be
as much s 26 percent i eror.

(a) From "Techuniques of Water Resources Investigation of U.S. Geological
Survey, Chapter A8: Discharge Measurements at Gaging Station."
Buchanan, Thomas J.; Somers, William P., 1969

Tv-1
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S0P 7140 LAKE AND STREAM-BOTTOM
SEDIMENT SAMPLING
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Tide:

STANDARD OPERATING PROCEDURE

Lake aad Stream-Bottos Sediment Sampling . Number:
7140

1.0

2.0

3!0

4.0 Supporting Matecials

ot

Geaersl Applicability

This Standard Opsrating Procedure (SOP) describes tho methods to be used to
obtaln cepcesentstive samples from lake and stream-bottom sediments. Lake and
stream~bottos sedisent sampling is parformad to define the chamical and ia some
cases physical or bioclogical composition of sediment. Sediment sampling is
neerly pecfocrmed to delimit the extent of chemical contamination within water
eystass.

Sediment or beathic material may bs obtaited directly from wmall streams using
trowels or small shovels or from lake and ponds using dredge/clam shell-type
samplars. -

Sediment semples ccollected for ozgaunic anulyses when possible should ba < .
collected from fluer zedimonts such as silts and eclar. To collect such sfﬁblns.
gaspliag sites will be selacted consisting of sediment depositica ereas wivre
silt end cley sattle out due to low current speede. Sumples for organic O
chemical anelyses should aot be collected from areas sxposed ducing low fluow ac
low tide conditions or in arese lmmedietaly downgradieat of the confluence of
tws gtreams.

Squipment Descriptions

Shovel - long or short hundle with steel blade. Applicable for small streams
and brooks where the sverage depth of flow is one foot or less. Primarily used
where cepresentative samples cuan be collacted from the stream bank or by wading

Trowel - baslic garden type which resembles & small shovel. Conatructed of gtes!
or plastic. Primarily applicable for small streems having s depth of one foot
or less whers samples may be collected from the benk o by wading.

Dredge -~ Ponac® typs plated steel grad dredgs. Applicable for bottom sampling
where wading is not possible and water depths are greater than two (2) fest.
Oftsn used from boat or caft and is always lowered with & cope or cable.

Respoasibilities

It is the primary responsibility of the profect mancger to dssure thet o
saspling progran is designed which will provide sa sdequate chersctecization af
sucface water sediments. With respect to sample collectlon procedures, it will |
be the responsibility of the site operations/fleld work coordinatoer to provide
that all sediment sumples are collected in sccordance with this SOP and the sit
specific sampling protocol.

] Project Spscific Sampling Program
o Sedimant Sempls Log
o Dalonized water dispensar rinss bottls

v~




Title:

STANDARD OPERATING PROCEDURE

Lake and Stresm-Bottom Sediment Sampling Number:

A TN

5.0

290085808880

wnl

Methanol dispenser rinse bottle
Chemical £ree papec towels

Sample logs

Sample contsiners/labels

siz-foot folding cule

100 foot tape measure

Goggles/eye protection

Wader-type rubber boots (shallow straeeas)
Boat or raft (deep rivers and lakes)
Plastiec spoons

Plastlic or gelvanized stsel basin

Eathed oe Protocol

3.1

5.2

Qo

O

General Frocedure o
(a\|

sediment. Samples from small streams will be collected either from the
benk or by wadlng lato the streas. Sediment samples feom ponds, lakew or
large rivers will be collected from & boat or taft so that & position cin
be established areslly for adequate chacecterization of sediment
composition.

Sediment samples will be collected from the upper ons-half foot of b:%fom
13

Samples will be collected and immediately placad in the sample containecs
appropriate for the anslyses to be performed. Sample containecs for most

. anelyses will be placed in standard glass jars. Samples for volatile

organic compound snalysis will be placed in V0A  vials. The types of ca
linees used will depend on the sanalyses to be pacformed. For all sampling
applications except metsals snalyses teflon  cap liners will be uged. For
metals snalyses, teflon or plastic cap liners will be used.

Standard Proceduces

$.2.1 Consult the project sampling program and select the sample
locatica. Record the sample point orientation om & map or plan of
the stream, brook cr lake.

§.2.2 Using the waighted measuring tape, obtaip s measucement to the
bottos of the stream, river or psend. Eater the depth oo the
Ssdizent Sazple Log shown in Table 1.

$.2.3 Usge appropriate sampler (i.e., shovel, trowel, or dredge)
to samnle gediment,

5.2.4 At the completion of work at each sediment sample point, the
sazpling =aterials (i.e., trowels, szhovels, dredges and begin) must
be decontaminated prior to the start of sampling at the nrext poisnt.

All decontamination proceduces shall be parformed ia sccord o
the SOP 7600 Deconteminatioa. orcddnce i

v-2
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Title: .

STANDARD OPERATING PROCEDURE

Lake and Stresm-Bottom gediment Sampling

Revision: 714"

6.0

7.6

L

iy

Documentation

A field notebook will be maintained into which all obsecvations during sampling
will be entered. In addition, s Sediment Semple Log will be completed for each

polat.

All sample volumes and bottle types will be noted and sll bottles will be
lebeled at the point of collection. Chsin-of-custody focrms will be completed
for esch group of samples, by contalner, prior to transport off-site and st o
minimum ai the aund of each field day.

Refersncecs A
O

EPA, Handbook for Sampling snd Sample Presecvation of Water and Wagtewater O
EPA-~600/4-82-029, Septembsr, 1932 d

-

L]

002003

e e i S S



STANDARD OPERATING PROCEDURE

Page of

Date:
Title: Number:
Revision:
TABLE 1
SEDIMENT SaMPLE LG
PROJECT NO. PROJKCT LOCATION

SAMPLE POINT NO.

DAIR
SAMPLE POINT D!SC!IPTION/DBSIGNAIION ——

TYPE OF SURFACE WATER SOURCR

ORPTH CF SURFACE WATER @ SAMPLE POINT

DESCRIPTION OF SEDIMENT SaMpLE (include; estimation of o
pressence of humic materi

q29 04

r8anic/inocganic fractich,
al, color, i} film, odor atc

REMARKS

INSPECIOR'S NAME

Vg
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Page 1of 6
STANDARD OPERATING PROCEDURE
Date:  1st Qte

op.e-;ﬁonlcuibutian HNu Photoionization Analyzer ;’un}qcr; 7118
) eviston: 1

i' Title:

1.0

2.0

3.0

‘Io

General Applicabillity

This SOP descrides the operation and calibration techniques used for
the Madel PI 101 Photoionlization Anslyzer, manufsctutad by HNU Systems,
Ice. This lastrument is designed to massurs orgsanic vapor levels.
There are thraee dicect reading ranges: 0-20 ppm, 0-200 ppa and

0-2000 ppm at & micimus gain. The detection limits is 0.1 ppm. The
linear renge is 0-600 ppm. The response time i3 less than $ gzeconds to
90% of full scale. (AlL specifications are benzets referrced).

The PI 101 is capable of operatinez either from a rechargeable battecy
for more thsa 10 hours or continuously from the AC dattery charger.
The recorder output is 0-100 MV PSD (full scale deflectian).

Responsibilities

002006

2.1 The praject geologlst or enginear will bhe cespcousible for the
calibration, operation and maintensance of the instcumsat.

1.2 The gsalogist or saginear and/or field coordinstor will be
responsible for the documentation which applies %o the various
procadures pesrformed with the instrumeaat.

Supporting Materials

©  NBS - Traceable s3pan gas cylinders:

10 ppa Isobutylene ia 2-1 air, CGAS90
150 ppm Isobutylene in Z.1 air

e Tedlar bags

. Tubing used for gas tcansfer from cylinder to bag (if necessarcy)

L) AC battery charger

. *asgic markee”

e apprapriata focms

. sctivated charcosl

Kethods or Protocol for Use

A.1 Standard Procesdute
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Page

Title:

STANDARD OPERATING PROCEDURE
Date: 144 qee 15

Operstion/Calibration Hﬁu Photolonizetion Analyzer Number: 731

Revision: 1

002007

4.1.1

‘0102

“1.3

A.l.4

Operation and calibration of the iasteument should be done
in & controlled enviconmeat; {.e.,‘in the field office,
interior of vehicle, etc. This is done in order to control
working tempecature, end to protect fcom vehicle exhsusts,

ete.

The probe nozzle, slectrode casing handle, and cable sre
stoved within the instrument cover. To assembla, the
handle must be screwed to the slectrode cssing. The probe
nozzle myust be screwed to the opposite and of the slectrode
casing. The 12-pin connector at the end of the cabls must
thea be attached ta the cest of the ualit by twisting it
downwards until & distinct snap and lock is felt. The unit
is nocw ready to be used. )

Pelor to celibration or use of the tastcumeant the uait
should be allowed to warm up for up to one~half hour. 1In
thig time, check to see {f the UV light source is working.
Do _not look dicectly st the light soupce. Also check to
see if the intsks fan is working properly. It is within
the electcode casing and will give off e distinct hum when
the unit is turaed oa.

002007

Check to maks suce the level of charge is high enough to
eLBure sccucate readings. WVhea the iastrument is switched
to the DATTERY CHECK position, the nesdle should deflect
upscale to well within the green arsa (battecy level) on
the face of the meter. If not, the unit should be charged
using the AC charger. A 3-hour charge will briag the uanit
up 90% full charge. With continuous use, (e.g., unit left
oa for a full day), the unit should be recharged overnight
for 8-10 haoucs.

-

Calibeation and Maiantenance

A.z‘l

Calibration should be done at the beginning

of each day the instcument is used, to ensure sccurate
readings over the full range of scele that is to be
nsedad. Two cylindecs containing Isobutylene of tuwo
diffecent, known concentrations are .0 be used as
calibraticn gsses. If only one cyliander is available, it
should be of high snough concentratica to be withia the
expectsd range uader normal use.
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STANDARD OPERATING PROCEDURE ,
Date: sk Qe 1

Title: op.g;ttanCallbrttlol #Nu Photoionizatlon Anslyzer Number: 131§

Reviston: 1

4.2.2

4.2.3

9120‘

4.2.5%

‘.2-6

»”

The iastrument should be given the dynaamle zero chack by
connecting the activated checcoal cennister to the inlet
probe, using flexible tubing, while operating the
fastrument in the sampling mode. Wait for a stable
response, snd then adjust tha zero potentiometer until a
zero ceadliag is obdtained. This zero ckeck shauld be
performad beifore and after each calibratioan. The charcoal
in the cannister should be replaced st least once every %
sampling days.

Actual calibration is done by Zicst filling an avacuated
Tedlar bag with gas from the calibration gas cylinder
containing the Lighest gas concentration. Use the
available tubiag and aay other hookup matecisls that are
provided. 8¢ absolutely suze thet the Tedlac bag has besn
evacuated betore fllliag it with gas. Otherwise the
calibration gas will be diluted snd its coacentration will
aot be known,

002008

The sppropeiate anelyzer scale shaould be chosen depending
on the known concentration of the calibration gas. Attach
the probe nozzle to the Tedlar bag and sllow it to ssaple
the gas until a stable, unchanging reading is reported by
the snalyzer. Adjust the dpan potentiometer o that the
instrumeat reading agrees exsctly with the concentration
the calibration gas. Whenever the spsn setting is changed
the zoeroling procedure (Section 4.2.2) should be repeated.

The callbeetion procedure should be repeatsd for the other
calibration gas pravided ta ensuce that the instrumeat ig
calibrated properly over a wide range of scale.

All calibration checks must be documented oa the
sppeopriste faorms (calibration form, equipmant status focm).

4.3 Standard Opercation

4.3.1 After the instrument is fully calibrated it is ready to be

002008

used. To obtain the most accurate readiag, the lawest
possible scale should ba selected prior to sampling. To
analyze a sample, the probde nozzle should be placed in
close proximity to the sample taklag care not to
contaminate the probe with say catecials (scil, weter).

A1l ceadings should be documented on the apprapriltc forms
(saxple log, sample container labell.




— STANDARD OPERATING PROCEDURE

?1’""; ~ 18t Qtr 191
Numoer: 7318

Title: Operation/Calibration #Nu Photolonizatiosn Anclyzer .
_ Revision: 4

peciodically. when the probe is {naerted into the marker
cap or nest to the garker tip s resding of about 5 ppm
should be obtained. Shelter the probe and marker from sny

' 4.3.3 A “"magic marker” i{s provided tc check mater tesponse
' wind whea pertorming this test.

. 4.3.4 Meter calibration should be checked by the mathods ig 4.2
' et the end of the day, and any sppropriste changes =ade and
documented.

; ' 5.0 Documentation

‘ 5.1 Prleld/Lad equipment status fora
I §.2 HNU PI 101 recalibeetion form

. $.3 All documsntation shall be cetainced in the pcoject files.
I 6.0 References

Instzuction Manual for Model PI 101 Photoionization Anslyzer, printed
by HNU Systsms, Inc., 1975.
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STANDARD OPERATING PROCEDURE 5 ®
- ate:
. : lse Qe L
Tidle: opsration/Calibeatioa HNu photolonization Analyzer ;‘e‘:‘:::; 1318
T 1
HNU PI 101 RECALIBRATION FORM
Project Name/No. Recelibzation Dats /7
Tine
By Whoms (Init)
calibration Geses: Cylinder ID Numbeg  Conceatgcetion
i. pes
ta ped ©
where Recalibrated: Z;
(office, fleld labd) N
Bettery Check: (Y, W) Gecharge Time: hes O
&)

Zero Adjust: (Y, W)

Ficst Calibration: Dasignated Readiag ppm

(use higher standacrd gas)
Observed Readiag ppm

Span Setting: Initial
rinal

Post Spea Observed Reading 237
Post Calibration Zero Adjust: (¥, N)

Second Calibeation Designoted Reading ppm

{use lowar standard)
Chserved Reading ppm

Final Zero Adjust: (Y, N) , gecond Recalibration Needed (¥, M)

Calibrated By: Dates: A S

Vi-5
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STANDARD OPERATING PROCED

URE

Date: 344 qee 19:

' Title: Operation/Calibration LNy Photolonization Analyzer Number: 731°
[ l _ Revision: 4
I l . FIELD/LAB EQUIPMENT STATUS FORM
, ' Type of Equipment —_—
Equipment No. ute.

'-'_ l Calibration/ Adjugtments Made
Maintenance Agont

: l Status
l ~Rate i {-F: )] _M_%

1
—
2 -
3 ©
N
4 (=)
O
s
[

ll 10

[ 11 Ld
] -
' Additional Commants:
' VI-6




APPENDIX vII
SQP 7115 SUBSURFACE SOIL SAMPLING
SOP 7210 ROCK~CORE DRILLING

50p 7211 LOGGING OF ROCK CORES
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STANDARD OPERATING PROCEDURE Date:
.t \ lst Qe
: Number:
Tide: gubsurface Soil Sampling Revision: gop 1
1.0 Genersl Applicebility
Thie 30F describes the methods used ia obtaiaing subsurfece soil semples for
identification of soil grsin-size distributions, stratigraphic corcelations, anc
chemical analysis (1f cequired). Subsucface soil sanples ace obtained in
conjunction with soil boring and monitoring-weil {astellatios programs and
provide diresct luformaticn as te the physical makeup of the subsucface
savironmeat. This SOP covers subsucface soil sampling by split-spoca only, ag
this is the mesns most often used for obtsining samples from uaconsclidated
deposits. (3ea also, SOP 7220 - Moaitering Well Consteuction).
2.0 Reaponsiblilities "~
It ehall be the responsibility of the codtract driller to provide the nocéésary
materials for obtalning subsurface soil samples. This includes the split=spoan
sampler and sample contaeiners (sized aceording to project cequirements) sNwell
as the appropriate boring logs. It is the contract deiller's responsiblil{®y tc
saintaia a complete set of doring logs for coatract pucposes. Standecsd
Ponetrition Tests (SPT) (ASTM: 13536-67) will be conducted by the contract
deiller {2 cequired by the project. Equipment decontsminatios shall slso be t!
reaponsidility of the driller. -
It shall be the respansibility of the project geologist/engineer to obsacve al:
sctivities pectaining to subsucface soil saapling to easute that all the
standard procedures are followad properly, and to record all pertinent data on
toriag log. It is also the gecloglat/engineer's responsibility to indicate to
the contract drillec at what specific depth semples shall be collected. The
geologist/engineer will msiantais custody of all samples uatil they are shipped
to thelc appropeiete destinatioa.
3.0 Supporting Materials .

Ia addition to those materials provided by the coatract driller, the
geologlst/engineer will providae:

analytical scmple bottles and labsls
toring logs

field notebook

chain-of-custody forna

c 0 o0
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STANDARD (OPERATING PROCEDURE b
ate: l1at Qs
Number: sop 7

Title: Subiurfneo sSoil Sampling Revision: 5

4.0 Hethods ar Peatacol fac Use

4,1 General Frocedures

The sampling depth intecval is typically one (1) semple per avecy five (35)
vectical feot with sdditicaal samples teaken, at the discretion of the project
geologist/enginesr, whens significant tezturel, visusl or odor chenges are

r eacountered.

l The following are the stindard procedurer to be used in advancling casing and
obteinicg soil seaaples.

Spacific cequirements described in & project's task plan mey call for deviation:
{a the standard procedures but these will be taken into saccount on & projutt by
project basis. Any deviaticans from specified proceduces will be recorded.on th.

boriag log. I
4.2 Standard Procedures - Advencing Casing o

‘ 4.2.1 The casing shall ba advanced to the requirad depth. All loosé>
aaterial within the casing shall be cemoved prior to sumpling. The
casing shall be advasced accordiang to project cegquicemeats. Bacings

' ere typically advanced by two methods, drive-snd-wesh casing, and
hollow-stem augering. The casing shall be of the £flush joint or
£lush couple type and of sufficient size to sllow for soil sampling,

' coring, and/oe well installation. All casing sectioms shall be

-

steaight and free of any obstructions. Hollow-stem sugers aor solid
£1ight augecs with casing may be used sccording te specific projsct
requicetivnts es described In the project task plen. If hollow-stem
augers ave t0 be used, the bit shall be equipped with a plug daevice
to bo removed at the required sampling depth.

po—

4.2.2 Poc thote borings which encounter obstructions, the caging shall Se
advanced either past or through the obstruction by deilling,

tischanically fracturing, oc blasting (if requived). If the
cbatruction is bedrock, & rock core shall be taken accordiang to
praject requlirements and following the scanderd proceduces for cack

coring (509 ¢ 1219).

I 4.2.3 The tze of cecirculated watar shall not be permitted when casing is
being drivea, unlass specified in the project task plan, directad a

prapecly documented by the gsologist/enginesr.

l 4.2.4 18 recirculated water te used all loose matecial within the casing
[ shall be remuved by washiag to the required sampiing depth using 2
l minioum amount of water. Cace shall be taken to limit recirculatic
of the wesh weter to those times when the water supply is extremely

limited or unavailable.

002014
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Page of
STANDARD OPERATING PROCEDURE Date: 3
Number: 1st Qer :
Subsucrface Soil Sampling Revision: fOP 71

iy

4.3 Standerd Procsdures - Soil Sampling

4.3‘1

‘13-2

4.3.3

4.3.4

4.3.3

4.3.4

‘.3‘7

Subsurfece soil samples shall be obtsined usiang s split-tube type
sampler (split spoon) having & 2-inck 0.0, with a corresponding 1
3/8~inch I.D. and & 24-inch long sample capecity, It shall be
equipped with a ball check valve and will cequire a £flep velve oc
basket-type ratsiner for loose-sgoil sampling. Sampling freguency
will be as stated in Section 4.1, or a3 otherwise specified in the
project task plaa.

Sanpling depth shaell be independently deterained by the inspecting
goologist, and any discrepancies shall be resolved prior o obkaining
the sample. o

Samples shall de obtained using the standard penetestion test f%%r).
which allows for determination of regsistance within the deposity.
The sampler shall be deiven Using a 140-pound hemmer with & vec®ical
derop of 30-inches using L to 2 turns of tue tope on the catheed. A
certificate indicating exact weight may be requicred for documentatior
purposes. The number of hammer blows required for evecy & tnches of
penetration shall be racocded oa ths boriang log.

The sampler shgll be iomediately openad vpen cemoval fcom the
casing. If the recovery is inadequate, another attempt shall be mad
before drilliag Progresses. Adequate rocovery should be no less thy;
12 inches, not including any regidual wash material brought up withy
the sample.

The semple shall he split if necessary, placed in the appropriate
container, labelled, and placed in the storage boz. Thae boring i:cg
and the sample container/label should contain the following
information for each saaple: site name, boring location, depth, bi.:
tounts, cecovery, sample number and collection date. The type aof
metarial shall be iandicated ig the boring logs and will be descrited
using the Unifled Soil Classification System (ASTM: D2487-69 and
D2488-69).

The ssmplec shall be cleaned with watee betweea attempts in ocder =0
Peevaent cross-contaminsation. If further decontamination is required
SOP 7600 shall be consulted.

Proper procedures for delivery to the designated laborakory shall :e
initiated when all samples gre ¢ollected. This includes peackaging,
shipping with sample logs, analysis request foema, and chain of
custody forms.

VIii-3
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Page &f

STANDARD OPERATING PROCEDURE 5
Date: lst Qte

Subsucface Soil Sempling Number:  gqp
Revision:

s'o

Documentation

Various forms ara reaquiced to ensure that adsquate documentation of each sample
is followed and will include:

s4mple logs

boring 1logs

chain of custody focms
shipplng foras

In addition, & fleld 1og book will be kept as an cversil log of all sampiés

collected throughoyt the study. All documents are tetained in the appropeiat
project files {definitely. - ¢¢ ia peropeiate

0020
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STANDARD OPERATING. PROCEDURE

Date:
Number: st Qtr |
Reck~Coce Deillicg Revision: 1210
1

.

-
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1.0

2.0

3.0

“o

Purpose and Applicability

This SOP describes the methods used for obtaining rock core samples for
establishing the stratigraphy, structurs, snd geotechanlcal preperties of the
rock.

Respoasibilitlies

It s the responsibility of the contract drillerc to provide the necessacy
equipment for coring and to collect the designated samples.

It is the responsibility of the project geologlst/eaglneer ta obsecve tégﬁcori
operation and to log ell cores that are. collected using the approved fockHs.
Q

Supporting Matecials N

(&)
All drill rigs used for rock coring shall be equipped with hydraulic feegd,
Drivea or drilled-in flush jolat casiag shell be employed. For driven casiag,
{t may 20t be tecassacy to record the casing blows. Deill rods for delilling
vock should be NW in size to minimize vibeatioa and chatbering. Rock core siz
shall be NX or NQ (Wire Line) or as requiced by the Project Task Plaa. Cace
barrels shall be of the laproved double-tube varietlies such as the Christensen
Series C or D models or equivelent, and shall be equipped with e split innec
tube. Ia genecsl, S-faot barrels will be employed at the disceetion of the
inspecting geologist.

Core boxes shell be provided by the contract driller for storage purposes,
Coriag Pecaceduces
4.1 Generzl Information

4.1.1 Typlcslly, s0il sampling and rock coring will be performed ia thra
sane barehale. Casing shall be tequiced for the full depth of =ac
overburdea in borings in which rock will be coced.

4.1.2 The inspecting geologist may allow the use of drilling mud to
sdvance the boriag for unususl combinations of soil and ground-wac
coadlitions., Prior to commencing rock derilling, however, casing
shall be laserted in the mudded hole and firmly scated in rcock.
Blodegradable deilling flulds such as Johnson's Revert shall be
used. Other fluida, such ss bentonite sluccy, {s subject ta the
approval of the project geologist or his delegate.

4.2 Procedurs

4.2.1 Casing shall be firmly seated into the bedrock surfaece prior ta
commancing cock drilling. The deilling methods employed shall :a
edjusted continuously to obtain maximum core recovery of the cacik
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STANDARD OPERATING PROCEDURE
Date: st Qts
Tide: Rock-Core Drilliag _ Number: 7210
Revision: 1
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4.3 Sasple Handling end Storage n

4.3.1 Upon removal of the core bacrel from the drill hole, the split inm

‘la.z

4.3.3

4.3.4

5.0 Documentation

tube shall be removed and opeaed and, if necessery to facllitate
accurate logging, the core shsll be washed while it rests in the
liner half. Cace shall be used in washing to aveid cemoving small
pleces of core or soft joint or vein fillings. If the rock is saf
friable, or otharwise erodable and, in the opinion of the inspecti:
geologist, washing will damage the core, the washing process shall
b‘ ﬂltttd- *

The core ahall be placed in wooden boxes specially constructed to
bold and store rock cores. The core shall bte placed ia the cores b
with the top of the cua at the upper left cocnsr and the redalining
core placed sequentlially from left to right ead from the cest
{nescest the cover hinge) of ths box to the frant. o

(AN

Wooden blocks marked with the appropriete depth and run nuunhscD sha
be placed betwsen esch separate core rua. In addition, wherdver
core is lost duo to the presence of a cevity or iarge jolat (open
filled), &« spacer shall be placed ia the proper celetive position
tha cors box. The spacer shall be Lhe same langth as that of the
lost core and the depth range shall be macked oa the spacer along
with the reason for the missing coce (e.g., cavity, large joint,
ete.)

The core box shall be macked on the top end two ends with the
¢lient's aame, zite ideatification, boring aumber, depth range, a:
box number. The 8QD shall be indicatsd on all core boxes.

-

5.1 The inspecting geologist shall prepare & fleld boecing log of sach bariag
The boriag log shall be kept current. Ia additioa to the dats entries
noted, the icspecting geologist should ba careful to ubssrve and note an
of the following:

Iaforaation on eny blockiag ocr gricding of the core during tha cu

Changes in color or flow rate of the ratucn watar;

VIiI-7
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STANDARD OPERATING PROCEDURE Date:
.. lst qte
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1l
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4.2.2

4.2.3

‘12.‘

‘12!5

4.2.6

belng deilled. This will iavolve careful ettention to the rates of |
fead and rotsation and the rate of flow of drilling fluid. Thase
rates shall be adjusted as tecessary to maximlze recovory. Types ¢
bits shall also be carsfully seliected as ta diamond size, matriz an
the configuration of the bit face and water ports, 30 es to produce
the sazximum cacovery for eiach type of rock. The inspecting
geologist may requice that the kype of bits be varied ia each hole
as different rock types are encivatersd. In no case shall wers or
deamagad bits be used. Cocre lifters shall be checked and replaced
2008 48 excessive wear is evident.

The iaspecting geologist shall meke an independent detacmination or §
depth measuremcnts and check his determinations with those miade by
the drilliag foreman. Any Giscrepancy shall be resolved in CHe
field as szoon s3 it ls discovered. All depth measucements shall &
made in feet and tenths of feet. o

Every effort should be made ko use claar water as a drillin;ciluid
In the event that this ls impractical, recirculated water may’be
used at the discretioa of the ianspecting geologist, providing a
settliang tank and filtering system ls provided. If drilling mud i
used to edvance the boring through tha overburdea, the hole shall
weshed fres of all oud prior to the commencement of cack drilliag

To minimize core losses in soft, erodable rock, the following
messuces shell be required by the ianspecting geologlst:

= Drilling shall be restricted to short cuns of 2 to 3 £«
- bDrilling weter pressure shsll ba kept low (undec 150 p:
« FPaed pressuce shall be kept under 100 psi.

Split-spoon drive samples may be taken in any zones where it i3z nc
possible to drill and obtain satisfactocy recovery of soft ecodabd’
rocks. Satlsfactory recovery for this purpose ig defined as $Q% ¢

grecter.

The inspecting geologist shall not permit a full coring cun to ta
drilled if he suspecta core was left in the hole on the pravious
run. If this ie believed to have cccurcred, he shall dicect that
next coriag ruo be shoctened by the length of core believed to ha
been left ian the hole. This is necessacy to prevent blocking the
core barcel and grinding of the core. .
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STANDARD OPERATING PROCEDURE Date:
. lst Gt
Title: Rack-Core Drilling g“".“?"‘ 7210
cevision: 1

beccel, capid deop of the drill rods, etc.

- Tize cequired to drill esch foat.

Other information to include oa the bocing log ghall ba:

l 3. Herdness: Soft, hard, medium hard, vary hard, etc.

Aay uaususl sction of ths drill rods, sudden chattering of the core

- Elevation of bottom of casing when sasted on bedrock.
- Type of core deill, ilncludiang size of core.
- Leagth of core recovered for each length drilled, with resulting
" percentage of cecovery.
- Slevation et vhich rock was eacountered. —
&\l
- Elevation of each change in type of bedrack. o
- Rlovation of eny depth aof drilling «t which drill water is 10%¢ in
aaking bdorings. O
S

5.2 The bedrock shall be described in accordance with the proceduces outlined
in the SOF 7211 (Logging of Rock Corea) and will include:

1. Type: Granlite, slate, shale, limestone, gnelas, sandstone. etc.

2. Condition: Broken, fissured, laminated, jointed, massive, aic.

$.3 The inspecting geologiat shall identify the borehole by marking the
identification aumber of the borshole oa the casing.

$.4 All documantatioa shall cemain ia the project files for aan indefinite
period of time following completica of the project.
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BQUIPMENT USED

Page of
STANDARD OPERATING PROCEDURE e
Title: Number: 13t Qt:
e Reck~Care nf’.l]‘ln‘ Revision: 1210
1
ROCK CORE SAMPLE LOG
PROJECT NO. PROJECT NAME
DATE
SITE LOCATION/RORING ¥0.
MONITORING WELL INSTALLED (¥, N) ____ ____ BORING LOG (Y, ¥) .
od
TOTAL DEPIH E;
LENGTH OF CORK ™~
RECOVERY % o
CORR BOX NO. ©

COLLECIOR'S NAME

HRS.

TOTAL TIMR -
ROCK DESCRIPTICN: TYPR/NAME
COLOR
DENSITY/HARDNESS

STRUCTURAL/TEXTURAL PFEATURES

COMMENTS

LAB DESIGMATION

FURTHER AMALYSIS (TYPE)

V1ii-10
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STANDARD OPERATING PROCEDURE

Date: s
Number: ;23:"- b

Title: ores )
Logging of Rock C Revision:

1.0 Purpose and Applicabllity -

This SOP describes the procedures for the logging of rock core in order to
provide a writtea description of the rock conditions encountered in individual
test daringe. The basic objective of describing rock cores is to provide &
concise record of important geological and physical characteristics of the rock
care such as: rcock type/name, lithologicsl/structucal festures, say physical
conditions. including altecation, and any special geological, minecslogical, oc
other festures pectinent to interpretation of the subsurface conditions.

2.0 Respenajibilities -
It shall be the responsibility of the project geologist/engineer to pninti}h
accurate recorda of all core samples that are collected and also any cocidy
attempts which fail to rcetcieve & samplc. o

o

3.0 Supporting Mstecrials o
* Boring lozs
e Hend leas for close inspectics
e Macker for labelling
[ Core boxes (usually provided by drilling subcontractor)

. Dilute hydrochloric acid

® Rock hampter and pen knife

* Siz-foot folding cule -
4.0 Logging Pracedures

002024

4.1 General Information
The following festures shall be noted for all rock typas:
- calec, grain size, grein shape, and the minerslogy of the graing;

- attitude of bedding, ¢leavage or foliation planes., and the esse af
spliktting along such planas;

- the attltude and dagree of jointing, whether opea or filled, as wal:
as evideace of shearing, crushiang, or feulting:




STANDARD OPERATING PROCEDURE

Date: 1st Qe: 1
togsiog of Rock Cores Number: 7211
Revision: 1

the degree of alterstion ot weathering, hardness of the rock, and
aother cnsiueoting propoetlcs;

- the "BQD" (Hock Quality Designstlion) for NX or lecger size cares.

igoeous end Metamocphic Rocks

4.2.1 A typical desceiption of an {gnscus oF setamorphic tock shall

iaclude:

- neme O gonortllzed group neme;

- color;

- tdentification of the major minacals and as estimation of the
amount of each mineral (percentage estimates may be used) {00

ol

- textural information and textucsl vacistions including migeral
oricatations, grain shapes, {atecgrowths, description of
phenocrysts. end grain-size information; o

. lacgec structural featuces such as jointing, flov bandinds dip
of beds, cantact ralationships, natuce of metamorphism, and any
hydrcthctmal affaects;

- any weathecing or mechanical chersctecistics.

4.2.2 Ia the field, igneous cocks should be classifled accarding to
tezturs and mineralogy/coloc to sccive st a 5¢n.callzqd group nane (€ar
ezample, granite, enocthosite of besalt). Field descriptions of
cateclastic rocks shall include information on the natuce of the
cabaclasis, the type of ocigindl cock, size of blocks ot clasts, presenca
of gouge, minecaiization, and the width of zone(s}.

4.2.3 If e detailed potto;t;phic examination is pecformed, & more datailer
classi!icstlon system shall be ytilized.

- Igaeous rocks shall be classified according to nomenclatuce
recomuended by the IUGS subcommission on the Systomatics of Igneoua

Rocks (1973}

VIi-13
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- Metamorphic rocks, wit) the czcopthn of catgelaestic rocks, shall be
classified according to the manser cutlined ia Travis (1955). a
wineral name shouid prefix a structurcal term (e.g5., gacnet-mica
schist or auscovite-biotite-quactz gneiss: the peefix "meta" may be
used for raocks that retaia theip original fabric e.g., metagabbro).

- Cataclastic cocks should be classified sccording to Higgins (1971).

4.3 Sedimentary Rocks

4.3.1 A typical desceliption of a sedimentary rock shall include:

2026

- ¢alor;

- texture of the rock, including any information oa geain stle(s)
and identification and estimates of amounts of ainecals Jmad
fossils:

- lnformaticn gn lithification and-diagenagis, sedimeatacy
structuces, and stratigraphic celationships;

- the nature of the cementing material Qtcupying the
intecgranular spaces;

- . a0y sedimentary structyces including a description of the
bedding, and any features which are useful in deteemining
geopetal celationships;

- & description of the weathering and engineering properties.

4.3.2 Classification of sedimentary rocks, both in core and in the field,
should be based upon grain size (Wentworth, 1922), coloe or mineralogy and
hardness;

4.3.3 If detailed petrographic examination ig performed, one of the moca
desiled classification systems should be used. The fystam by Folk (197a)
iz suggestad.

5.0 Special Testz/Analyses

5.1 Numerous analytical techniques are available to 833ist the coce logger in
hia exemination of the tock core. These include:

VII-14
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- thia section analysis;

ry.

- chemical anslysis;

radiometeic age detecminations;

- other specisl tests.

Samples to be tested or analyzed shall be selected and trcansmitted in

accorcdance with required procadures.

Dacumentation

6.1 A4ll descriptive data shall be ncted on the final/geologic baring by the
supervislag geologist(s) for core logging. N

5.2

-
411 flaal boring logs shall be reviewed by the site oc regional geolaxist

to sssure completeness and techaical accuracy. o

6.3

4.2.1 Agy changes, additions, or deletions to the logs shall be mld::;o
thet the origizal entry (words end/or numbecs) is still legible. Under no
circumstences will sny ecasures be allowed. If extensive deletions and
additions sce necessary. then a sacond boring log form may be attached to
the original and labelled with the original sheet number and & small “a*
after ssid number.

'6.2.2 Upon completion of this review, the site or regional geologist shall

initisl and date the "Checked by" section of the boring log.

All dacumeatation shall remain in the project files for an indefinita
periocd of time following completica of the project.
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APPENDIX VIII

SOP 7130 GROUND-WATER SAMPLE COLLECTION
FROM MONITORING WELLS
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1.0

2.0

J'o

Applicability

This Stendard Opecating Procedure (SOP) is concerned with the
collection of velid and representative samples from ground-weter
monitocing wells. The scope of this document is limited to field
opecations and protocols applicable during ground-water sample

ccllection.

Respoasibilities

The site coordinator or his delegate will have the cesponsibility to
oversee and ensure that all ground-water sampling is pecformed in
dccordance with the project-specifle sampling program and this Sop. tn
additlon, the site coordinator must enfure that all fleld workers ace
fully apprised of this SOP. The fleld teem is cesponsible for proper
sample handliang as specified in Sop 7510, Handling and Stocage of

Samples.
Supporting Materlials

002031

The 1llst below ldentifies the types of aquipment which may be used for
A renge of ground water-sampling applications. From this list, a
project-speclfic equipment list will be selected based upon project
objectives, the depth to ground-water, purge volumes, analytical
parametecs and well construction. The types of sampling equipment are
as follows: .

. Purglag/Sample Collection

Ballecs

Coentrifugal Pump
Submersible Pump
Pecistaltic Pump

. Saaple Preparation/Field Measucement

PH Heter
Specific Conductance Meter
Flltcation Apparatus

Water-Level Measurement EqQuipment

Additional equipment to suppacrt sample collection aad pravide baseling
wockos safety will be tequired to some extent for each sampling task.
The additional materials qre sepacsted into two primary groups:
general equipment which ts ceusabie for sevetral samplings, and
mateciald which are expendabis.
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4.1

Genecsl

Project-spacific sampling program
Goggles or equivalent eye protection
Full- or helf-mask cespicators
Deionized-watec dispenser bottle
Methsnol-dispenser bottle

7isld data sheets and/oc log book
Presecvation solutions

Saaple contsinecs

Buckets and intermediate coantainers

Coalecs
Ficst-Ald kit

Expendadle Matecials

Doz2n32

Bailee Cord

Respicator Cartridges
Gloves

Water Filters
Chemical~-free paper towels
Plastic sheets

4.0 Weter-Level Heasurement

introduction

After unlocking and/oc opening a monitoring well, the first task
will Be to obtaln & water-level measucemant. Water-level
messurements will be made using en electronic ocr mechanical
device. Electronic messucement devices will be used in all wells
wherein & cleacrly audible sound cannot be producaed with a

mechanicel device.
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4.2 Well Security

4.3

4.4,

Unlcck snd/or opes the monitoring well. Eater a descciption of
condition of the security system and protective casing on the
Ground-Water Sample Collectlon Record showa in Table 1,

Neasucliag Point

Establish the measuriag polat for the well. The measucing point
location should be clearly ascked an the outermost casing oc
ideatified in praviocus sample ¢ellection cecords. If no ueasucing
poiat cas be determined, a measucing point should be estadblished.
The measuring polnt should be a point which s, or can eanily be
transposed vectically to, the sucvey contcal point for the well.
Typically the top of the protective oc outecrmost well casing will
be used as the measucing polat. <he sessucing polat location
should be described on the Groyad-Water Sample Collection Recoed.

002033

Neasurement

To obtain & water-level measucemant lower a decontaminated
aechanical or an electrontc sounding uait into the moaltocing
well. Care must be taken to assuce that the water-lavel
meagurement device hangs freely ta the monitering well and {s nnt
adhecing to the wall of the well casing. The watec-level
measucring tape will be lowered into the well until the audible
20.dd of the unit is detected or the light on an electrenic
soundecr illumicates. At thia time the precise measucement should
be deternined by repeatedly caising end lowacing the tape to
converge on the exact ceasurement. The water-level measurement
shoyld be entered on the Grouad-Water Sample Collection Recocd.

Decontamination

The measuresent device shall be decontaminated immediataely aftec
use. Two persons ace usually requited to pecform

decontamination. Two hsadfuls of cheaical-€ree paper towals will
be obtained aand one of which will be sosked with methanol. as the
tape or line is rolled back onto the reel by one pecsan, the
second will wipe all free liquids and moistuce fcom the tape oc
line with one towel closest to the cael, and follow with a secand
wipe of methenol a few inches behlad.

5.0 Purge-Volume Computatlioa

All monitoring wells to be purged prioc to sample collaection.
Depending upon the ease of purgling, 4 to 16 volumes of ground water
present in & well shall be withdcaun peior to sample collectioa. The

VIII-3 _ .
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r volumo of uwater present ia esch well shall Be computed usiag the two
measurable velues, length of wster coluan and wonitoriog well inside
dismeter. The water columa length shalli bo computed as shown in
Item b of Table 1. The monitoring-well diameter amsy be obtalaoed by
dicect sessurement in the field or from tke boring log. Figucres 1l(e)
and 1(b) will be used to compute the well volume. The cce (1) well
volune shall be multiplied by the appropriate factor (i.e. 4-10) to
obtaia the total purge volums.

6.0 Applicaticas of Well-Purglog and Sample-Collection Methods
6.1 1Iatroduction

Purglag sust be perforasd for all ground-watee monitociag wells
prior to sample collecticn. The Zollowiag sections expiaia the

wells.

pumpe .

Io all cases pH and/or spscific conductance will be monitored
duclog pucsgiag. PFleld parameter values will be entersad oa tha

purgs volume.

6.2 Ulalling

nany be transported ocasily to bs availabdle foc & field sampling
progeran so that it is not anecessacy to decontaminate or clean
ballers hetwoea sample polats. The emall size of beilecs allows
that complete clesaiang he parformed without estensive
decontamicatics facilitles.

————

facresosed suapended sollds may he present la samples as a result
of the turbulence caused by calsing and lowecing the bailer

througk the witer column. High solids concantrations mey requice

that total suspended solids (TOS) and the chemical chiractar of

solids be avaluated ducing suaple anelyses. Second, balling may
not be feoasible for wolls which crequice that greater than twanty
(20) gallaas bs cemeved durirg purging. Such balling conditions

' Ia many cases bailing may be the most convenlent method for well

procedures to be used to purge and collect samples from montitocing

Thrae genersl mathods are used for wall pucging. Well pucging may

o achleved using bailers, surface pumps, or down-well submecsible

Ground-Water Sample Collection Record along with the corcespoading

pucrgiag. <The cost of bailecs and thelc celative size allows that

S8alling prevents two poteantial problems with well purging. PFirst,
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mandata that long pecicds be spent during purgiag and sample
collection. All ground-water collected from monitoriazg wells for
subgequent volatile organic analyses shall be collected uslag
bailers, regardless of the pucge aethad.

6.3 Sucface Pumpilog

=

’
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-

Ground-water withdrawal using pumps locuted &t the ground sucface
is commonly performed with centrifugsl or pevistaltic pumps.

All spplications of surface pumping will be governed by the depth
to the ground-water surfece. Peristsltic and centcifugal pumps
are limiked to conditions where grousd water need oaly be raised
theough spproximately 20-23 fest of verticel distaace. The lift
potential of & surface pumping system will depend upon tha aet
positive suctico head of the pump and the friction losses
sassocliated with the particular suction liae.

0020535

Surface pumping can be used for many epplications of well purcging
and ground-witar sample colleckticn. In all cases, pumping cannct
be used for the collection of samples to be analyzed for volatile
crganic compounds.

6.3.1 Peristaltic Pump

Peristaltic pumps provide a low rate of flow typically in
the range of 0.02-0.2 gallans/min (75-750 ml/mini. For
this cedson, peristaltic pumps acve not pacticularly
effective for well puecging. Peristaltic pumps ace suitable
for purgiang situations «here & relatively long time isg
available for purging. Pecistaltic pumps Wwill lift water a
maximum of epproximately 20 - 25 feet. Deristaltic pumps
are moit often ugsed for the field filtering of samples and
thevefore they are most often used to obtain water samples,
from purged mozitoring wells for direct Filtration,

6§.3.2 Centrifugal Pump

Centrifugal pumpe are designed to pravide a high cate of
pumping, in the rangoe of 10-40 gallons per minuyte (gpm).
Ceatrifugsl pumps can be used to pump at lower rates (1-$
gpx) if feiction losses tn the suction line are lurcge, the
pump drive motor s malantained at low speeds, or & valve ig
usead to cegulate dischargs. ’

When ceatrifugel pumps sre used, samples will be obtained

from the suction line during pumping by an entrapment
schome &3 shown io Pigure 2. While pumping is ongoing the
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I cottalament valves will be cloged and lmdhtcly
thersaftor the pump will be shut-off. The breather plug
will then be opaned and the Saaple obtained from the
l stopcock. This method will not be used for the collection
of samples for analyses of volatile organic cospounde.
TWG mothads, dlicecst connection or down well suctian line
E asy bs uzed for well purgleg and/or semple callection by
‘ centrifugal puaps.
O
l Table 2 provides a fuzmacy of the advantages, disadvantages v
" e2d applications fop osch of the two mgthads. o
; l . ©.3.2.1 Dicect Connection g
The Dieect Connectlon zethod s used to collect (o]

, [ ground-wvater semples with centeifugal pumps. as

I with 411 pumping methods saaple turbulsace
2 precludes the use of puapiag for the collectiocn of
l saaples for analyses of volatile ocgaste compounds.

Direct Connection tequices thet a suction line
system be constructed which will allow that sample
. collection be pecfocmed on the suction side of the
‘ Pump s0 that sample conteaination due to punp
contact is oliminated. 1n addition, the valve
system on the suction line will provide a
I sechanism for the control of pumping. Zach time
r pumping stops a vslue will be cloused immediately
‘I to prevent the vetucn of water to the well which

has contacted the pump.
6.1.2.2 Down-Well Suctlioa Line

I Dosm-well suction Lines ace used where direct
1 conrectlion cannot be made to the well riger pipe.
Down-well suction lines Ace used for applicacions
when purgiag shoutld include caising and lowaeing
the suction tubing theoughout the entice length of
the water column.

' The down-well suction line @sthod basically
requices that g continuous lengtl of tublng be

I uced from the pump to the end of suction line.
Por this reason, the method {3 only used foc wall
purging because samples cag 0iily be collocted fcom

' the dischacge side of the pump.
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6.3.3 Submecsible Puap

Subsersible pusmps provide an effective Resns for well
purging and {a some cages sazple collectian. Submersible
Pumps are particularly useful for situaticns where the
depth to water tuble is greater than twenty (20-30) feet
and the depth or diameter of the well cequices that o lacge
Purge volume be removed ducing pucging. Submecsible pumips
alec provide a contlnuoug dischacge which allows chat less
vaciability be sacountered with samples collected by this
Sathod.

The Johnson-Keck Pu=p model SP-31 which hag o 1.3
{acn diamater pump unit., The puap dlameter restricts use
ko monitoring wells which have ingide diameters equal to oc
gceater than two (2) iaches. As with other puap-type
purge/sample collection methods, submecsible Pumps will not
be used for the collectlion of tazples for snalyses of
volatile organic compounds.

7.0 Purging- and Sazple-Collection Proceduces

7.1 Bailing

7.1.1 Obtain o clean/decontamingted bailec and a spoal of
polypropylens tope or equivalent bailer cored., Using the
rope at the end of the spool tie a bowline knot or
equivalent through the bailer loop. Test the knot for
sdequacy by creatiog tension between the line and the
baller. Tie egeia if npeded.

7.1.2 ZRemove the alusinum foil wrapping from the bailec, and,
while holding the bailer, place it inside the well tg
verify that ea adequate annulus is present betwsen the
beiler and the well casing to allow free mavement of the
beller.

7.1.3 Lower the bailer to the bottom of the monitoring well and
femove an additional Cive feet of cord from the spool. cut
the cord at the spaol and secuce the fope to the wall head
of the wrist of the person who shall pecform the bailing.

7.1.4 Ralse the bajler by grasping a section of coed using each
hend altecnately. 7This bailer lift method will provide
that all of the bailer cord will not come into contact with
the ground oc athar potentially contamineted sucfaces.
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7.2

7.1.9

7.1.6

71.1.7

Pecistaltic Pump

7.2.1

7.2.2

7.2.3

7.2.4

7.2.3

Sailed ground water will be pouced from bailer ianto s
graduatad bucket to measure the purged water volume.

Durlag sample collection bailers will be lowered to the p
bottom of monitoring wells and withdrawn clowly through the
satire water columa.

Samples collectad by bailing will be poured dicectly into
saaple containers from beilers which are full of fresh
ground water. ODuclag sample collectlon, bailecs will not
be allowed to contact the sample contalaees.

Place s new suction and dischacge line ia the pecistaltic
pump. Silicon tubing must be used through the pump head.
A second type of tubing may be attached to the silicon
tubing to create the suction and discharge lines. Such
connsction is adventageous for the purpose of reducing
tubiag costs, but only be done Lf airtight connections can
be made. Tygoam tubing will not be used when performing
well purging or collecting samples for orgsnic annlysis.
The suction line must be long encugh to'extend to the
static ground-water surfice and reach further should
deawdown occuc during pumping.

002038

Measure the length of the suction line sad lowec it doun
t.e sonitoring well until the end is im tha upper 2-3
iaches of the water column present in the well., Stavt the
pump and dicect the discharge inta a graduated bucket.

Mesasure the pusmping rate in gallons per ainute by recording
the timas raquiced to fill & selected volume of a bucket.
flow 3essurensnt shall be performed three times ta obtain
an svereage rate.

The pumping shall be monitored to assuce continuous
discharge. TIf drawdown causes the dischacge to stop, the
guction lins will be lowerad vecy slowly fucther down into
the well until pumping restacts. The suction line will be
lowered tc essure that the end of the suction line is
zaintained in the uppermost Z-% inches of the water ¢olumn.

Measurments of pH and specific conductince will be made

periodically ducing well purging. All ceadings will be
entered on the Ground-Water Sample Collacticn Recerd.

VILI-8
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7.2.6 Samples will be collacted after the requlicd pucge voluse
has been withdrawe and the field pacameters (pH and
Spacitic conductsnce) have stabilized.

7.2.7 Whes the sauple baottles are prepacred, each shall be filled

dicectly from the dischacge line of the pecistaltic puap.
Care will be tekea to kesp the pump digchacge line from
contacting the sampls bottles. Greund-wated samples
raguiciog filteation pelor to placement o sample
contalnsre, will be placed 1o igtermediate containers for
subsequent gliteation oe fliteced dicectly usiag the
peristatic pump.

7.2.8 At each sonltocing potat whea use of the pecristaltlc pump
1s complete, all tublag includlng the suction line, punp
head and discharge line must be disposed of. Ta some cases
whers sempling will Be pecfocuad fceguently at the same
poiat, the pecistaltic pump tubing say be retalned between
esch use in a clean zip-lock plastie bag.

002039

Centrifugal Pump
7.3.1 Dicect Connection Method

7.3.1.1 Establish dlcect connecticn to the monitoring well
using plpe connections, aztensions, and elbows,
with Teflon® tape weappiag oo all theesded
connectlions. If the contcifugal pump will
subsaqueatly be used foc sample collection, &
sample lsoletiocn chambee will be placed {a the
suction line configucation as showm {n Figuce 2.

7.3.1.2 Prime the puap by adding tap watec te the pump
housing uatil the housing beging to overflow.

7.3.1.3 Stact the puap and dicsct the discharge into a
graducted sucket or & bucket of known capaclity
(»2.% gatlons).

7.3.1.4 Measuce the pumping cate in gallions per minuta by
cecording the tize cequiced to £111 & selectad
volume of s bucket. rlow msasucement should be
pecforned thrae times to obtaln an svecsge cate.
pusplag will be obsecved at all times to detaraine
1t pumpiog cates sce contiauous, fluctuyating, ot
dimtaishing. € dischacrge stops, the pump will be
theottled back ko determine if pumping will
restact at & lower cate. 1f pumping daes not

VvILiI-9
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1.3.2

7.3.1.3

7.3.1.6

1_!3.1.7

1.3.1.8

7.3.1.9

restact, the pump chould be shut off to allow the
wall to cecharge.

Naeesucements of pH snd speciflc conductance will
boe sade periodically during well purgizg. ALl
readings will be entered on the Ground-Water
Sampie Collection Record.

Samples will be collected after the requiced purge
volume has been withdrawn end the field parameters
{pH and Speciflc Conductance) have stabilized.

While puaping is on-going the contsiament valves
in the Sample Isolation Chamber will be closed and
the pump immediately shut off.

002040

When the saaple bottle ls prepaced, the breather
plug will be cemoved and the stopcock at the
sample collection point opened «nd the gsample
bottle filled.

At each monitoring well when use of & centrifugal
pump is complete, all suction line parts will be
decontaninated in accordance with the SOF for
Decontsminatlion.

Down-Wall Sucticn-Line Method

7.3.2.1

7.3.2.2

7.3.2.3

7.3.2.48

Loever & ney suction line into the wall. The
suctlon line will have e total length at least
great enough to extend to the water table and
account for a minimum of five (S) feet of
drawdown. Note should be mede that drawdown may
exceed the depth where pumping will terminate as a
result of a limitation derived from suctioa-lice
conditions and the lift potential of the pump.

All connections will be made using Teflan®
ferrules and Teflon® thread wrapping tape.

Peime the pump by adding tap water to the pump
housing until the housing begins to ovecélow.

Start the pump and dicect the discharge into a
graduated bucket or & bucket of known capacity
{(»2.5 gallons).

Measure the pumping cate in gallons per minute by
recording the time craquiced te £ill a selected

VIII-10
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. volume of & bucket. Plow measuremant should be
- +  performed three times to obtein an avergge rate.
ST ' Fumpiag will be obscrved at all times to dotermine
R ' if pumpiag cates are eontinuous, tluctuatiog or

disinishiag. 1p discharge stops, the pup will be
: [ throttled back to detecmine i2 pumping will

T l restart at & lower rcate. If pumpiag does not

‘ restact, the puap should be shut off to ellow the

well tg cechargo.

o I The rate of cecharge will be measured by iasecting
K weter-level measurement squipment down the well to
. l detearmine doprozimatoly at what cate the wall ig

‘- E cecharging, and therefore when pumpling may be
testarted. All iafoemstion pectaining to
' discharge conditions and techarge cates will be
’ enterad on the Ground-Water Sample Collaction
Record.

D02041

7.3.2.5 Maasuremsnts of >H and specifie conductance will
l be made peciodically during woll purging. All
ceadings will be entered on the fGround-Water
Sample Collection Recard.

7.3.2.6 The velve at the pump oa the line will he closed
wheaever pPumping terminstes op pumping is
stopped. This peactice will minimize the cetucn
to the well of water which has contacted Ltae
inside of the pump housing.

pump is complete all suction line tubing will be
disposed of.

7.4 Submersible Pump

T.4,1 Prior to using & submecsible PUmp, 2 check will he mada of
well diameter and slignment. A& 1.75 inch diameter
decontaminated cylindrical tube will he lowered ta the
bottom of gach monitoring well to determine if the
elignment or plumbness of 3 well is adequate tg accommodate
the submersible pump. The well alignment furvey may also
be used to determine the totel depths of wells. All
observations will be entered in the Ground-Water Sample
Collection Record.

l 7.3.2.8 At each moaitoring well when use of & centrifugal

7.4.2 Slowly lowe: the submecsible pump into the monitoring well
taking notice of tny toughness or cesteictiong within the
claer,

VIII-1]
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7.4.3

T.4.4

7.4.5

7.4.6

7.4.7

Couat the graduations 02 the pump discharge line and stop
lowering whes the stalnless stesl porilon is below the
uppermost section of the static waier columa within
sonitoring well. Secure the discharge line aad powar cord
te the well casiag.

Connect the power ¢otrd to the power soucce (i.as.,
cechacgesble battacy pack or aute battery acaitar) and tuen
the pump oa (forward mede). Whea running, the pump can
ususlly bde haacd by listening cear the well head.

Voltage and e2perage zater readings oa the pump dischacge
will de checked continuously. The voltage ceading will
decline slowly ducing the course of a fleld day
represacting the use of power from the battecy. Amperags
reedioge will vary depending upsn the depth tao watec

tabla. Amperage readings greater than 10 ampc usually
indicsto a high solids content fa the ground weter in which
cased pump clogging will most likely accur. If & stesdy
increase in azperege is observed, the pump should be shut
aof £, alloved to stop, switched to the caverss mode. stopped
sgaia and then placed in forward mode. If high ampeacags
readings persint, the pump should be withdrawn and checked
using the large upright cylindec and tap water.
Ground-water conditions such as high solids may requice
that a2 alternate purge/samole method be used.

0020472

Drawdown will ba monitored continuously by remaining neac
the well et all times and listening to the pump. When
deawdown occurs, & metsllic rotary sound will be heard as
the pump intake becomes exposed and ceases to dischacge
water, but conticues to zun. The pump will be lowsted
immadiately to continue pumping water within the uppermost
sectica of the static water columa. NOTEZ: The submersible
pump will not bs allowed to tfun while not pumping for more
than five secunds.

1If dreawdown continues to the exteat that the well is pumped
dry, the well will be sallaowed to cecharge. The rate of
recharge will be approximately determined by re-stacting
the submersible pump after a ten (10) minute pericd with
the pump off. The pusping cate shgll be re-messuced sad/or
the tokal dischargs volume collactead to determine the
rechargs volume.

Direct the pump dischazge to a graduated bucket or a buckat
of known capscity.

VIEi-12
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Ground-Wetee Semple Collection from Honltoclag Wells Number: ;139

Revision: ¢

7.4.8 Maasure the pumpiang cste ia gallons per mianute by cecocding
the tize requiced to fill a solected volume of & bucket.
Flow msasuresent shall be performed theee times ko obtain
an average rste. The pecrfocmance of & subsecsible pump
will be observed at all timas by at least one field wocker.

7.4.9 Measucements of pH and specific conductaice will ba msade
periodically during well purgiag. All veadings and
cespuctive pucge volumes will be eatecred on the
Ground-Water Sample Collectioe Record.

7.4.10 Samples will da collected aftoc the requiced purge volume
has bees withdcawn and the fleld parametecs (pH and
speciflc conductance) have stabilized.

7.4.11 While pumping is on-golng and when sazple bottles ace
prepared, bottlas will be filled dicrectly €fcom the
dischacrge line of the pump taking care not to touch sample
battles to the dischacge line.

002043

7.4.12 At each monltoring well when use of the submecsible pump i3
complete, the pump, discharge line and power cord shall be
decontaminated according to the procedures contiined in the
30P for Decontamination.

8.0 Sunblo Peeparation

002043

prior to traasport oc shipmeat, ground-water zamples may cequice
gceparation and/oc presecvation. Fleld preparation may entail
filtration, or presecvetion ia the form of chemical addltives oc
tempecatucre contcol.

Specific presecvatioa techaiques ace described in the EPA
documant, Handbook for Sampling and Sample Presecvation of Watec
atd Wastewstsr (EPA-600/4-82-029)., The EPA manual will be
consulted during the planning stage of tha project.
Project-specific sampliag plans shall be assembled using the
spproved proceduces obtained fcom the EPA manual.

VILII-13
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9.0 Docusentation <
o

A aumber of differeat documents will be ccazpleted and maintained as 2

part of ground-water gamgling. The documents will provide a summacy of N
the sample-collection procedures and conditions, shipment method, the <O
analyses cequested and the custody history. The list of documents is: O

Groynd-wakter sample collection cecorcd
Ssaple labels

Chaian-of- custady

Shipping ceceipts

Sample labels shall be completed at the time each sample is collected
and will include the information listed below. A sample label is shown
in Figuce 3.

. Client or project name
M Sample aumher
0 Dezignation (i.e., identification of sample point ne.;
. Anslysis
. Precervative (e.g., filtration, acidified pHe2 HNO4)
e Sumple-collection date
. Sampler’s naze
Figure 4 digplays the ¢hain of custedy racocd usged . . The chain

of cugtody form is the cecard sample collection and transfer of
custody. Information such as the sample collection date, sample
identification and origination, client or project name shall be entered
on each chain of custody record. In accordance with 40 CFR 261l.4{d)
the following information must sccompeny all ground water samples which
sra known to be non-hazardous and tc which U.S. Deparctmeat of
Trenaportation and U.S. Post Office cegulaticns da not apply. Such
intormation ia:

* sazpla collsctor's name, meiling address sad telephone
numbape,

» snalytical leboratocy's name, mailing sddrass and telephone
number,

@ qusatity of each sample,

* date af shipment, and

- deaseriobing AP eqmola

VIIi-i4
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The chain of custody forms provide a locatlon for eniry of the
sbove-listed information.

10.0 Refacvences

EPA, Handbook for Sampling and Sample Presecvaticn of Yatsr and
Wastewater EPA-600/4-82-029, September 1932.

Geotrans, Inc. RCRA Permit Writer's Maousl. Ground-Water Protection
preopared for U.S. EPA. Contrack No. 68-01-6464, October 1383.

code of Fedecral Regulations, Chapter 40 (Section 261.4({d).
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CONSTRUCTION AND INSTALLATION
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STANDARD OPERATING PROCEDURE Dater 1t Gbe 1

Monitaring-Well Constructlon and Installation Number: 1229
' Revision: 1

llo

.0

3.0

002050

.

Purpose and Applicahility

This SOP establishes the method for installing observation standpipes, or
monitoring wells. These wells will be installed to: determine the depth to
ground water, swnitor ground-water fluctuations and obtain samples of ground
water for laboratory testing.

Responsibilities
It is the responsibility of the project geologist/engineec to directly supervisa

the construction and installation of esch monitoring well by the contrest
driller to ensure that tho well-installation specifications ace adhersd to~end

to record all pecrtinent data on the approved forms. s
Supporting Meterials L)
4\

The moultoring well shall consist of & commercially available well screend
constructed of brass, stainless steel or slotted PVC plastic pipe of minigum
2-inch nominal ID (inside diemeter):. <The length of the screened ared and the
gogo of the screen or slots shall be determined by the inspecting geologist
depending upon the grain-size digtridbution of the soils. B8lank plastic, black,
galvenized or stainless steel pipe of minimum 2-iach ID shall be used to
complets the standpipe approximately 2 feet above the existing grade. The riset
pipe shall be connected by €lush, threaded joints. No solveat or anti-sieze
compound shall be used oa the joints.

The icction of riser pipe that sticks up above ground shall be pratected by 3 or
4~inch diamater steel guard pipe, up to $ feet long set 2 fest into the concrate
sucface seal. The top of the guard pipe shall have & vented lockeble cep.

Other materials used for well construction {nclude sillcs sand, bsotonita,
cement, and & calibrated tape for length measucrments and water-level
measucensnts. Construction metarials are generslly peovided by the drilliag
subcontractor.

Precedure for Construction

4.1 After drilling and soil sempling has been completed, the casing shall be
flushad free of cuttings to develop & clean, uniform hole. Flushing shall
be continued until the retucn water is cleac.

4.2 Grouting of the borehole to the well-screen tip elevetlon shall be requice
if the tip is to be above the tottom af the batehale. A heavy plumb bob ¢
a calibratsd tape shsll be used to determine the depth nf the bocing and
the depth to the top of the grout plug.
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' STAND.ARD OPERATING PROCEDURE
i

4.1 The well screen and cigec pipe shall then he assembled. Ths sssembled
scceen and riser or lts constituent parts shall be decontaminated as
desceibad in SOP 7400, Decontamination.

4.4 The rice and screen shall bte carefully olaced in the borehole to ensure
that At is centered in the hole.

4.9 The anaular space sucrcounding the scraened sectlon of the monitocing well
and at lesst two feet above the top of the screen shell be filled with

uniform, fine sand.
—

w0y

4,6 It may be necossary to ssal off the wall screen by placing s grout sexml on
top of tha sand et & specified depth. The project geologist/eaglinesmor
skall give detailed insteuctions {f sealing off of the well screen is
required. This grouting may conslet of & bentonite sesl of appeoximéé%iy 2
feet in thickness to prevent vertical flow within the boring from af
the screened arec..

eeing

4.7 The remaining length of borehole shall ba backfilled with ssnd or grout tg
within 2 feet of the ground surface. This grouting may congist of o
bentonite/cement misture made to required specification.

l 4.8 The 3- or A-inch dliamater steol guard-pipe shall be placed sround the
ciser, snd the borehole around the guard pipe shall be dug out to
approximately a l«foot cadius to a depth of 2 feet, and fillad with
' concrete. All completed wells will have tdentlification aumbers clearly

painted on the cap end guard plipe with bright colored paint.

5.¢ Documantation Procsduces

5.1 Buring installation of each monitorcing well a seties of messurements shall
be taken and documanted. These measurements shall inelude:

length of screen
length of riser plpe
totel length of wall

depth to stabilized water level

002051



—

) EE BN M ER

” 4 u . - = . - T

-

v

i

Page of
3
STANDARC (OPERATING PROCEDURE Date: )
| Nﬁ;ger: st Qte 1
Title: Monltoring-Well Construction and Installation Revision: :220

5.2

it

Other data include type end leagth of cesing, diameters of the respective
components, thicknesses end different types of grouting metecials, and
elsvatlion of the top of the guard pipe and ground sucface after surveying
13 complete.

All data shall be recorded on site onto the ground-water monitoring well
installation report and sll walls shall be ceferenced onto the sppropriate
site map. A fleld hook and/or boring log can bhe usad as other mesns of
recording data. All documentation shall remain in the project files
indsfinitely.

2
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GROUND WATER

PROJECT

LOCATION

STANOPIPE Na. ___
BORING Ne. __
SH c”

STANDPIPE [INSTALLATION REPORY

DATE: STARYV FINISH

SITE

GROUND ELEV. " TOTAL DEPTH (FL}

CONTRACTOR

LOGGED B8y CHK'D 8r

-

SURVEY
DATUM

E£LEVATION OR STICXUP ABQVE/SELCW
GROUND SUNRFACE OF CASING OR RQAD-
WAY 80X

GROUND
ELEVATION

SENTONITESA—
CEMENT

ELEVATION OR STICXUP ASOVE/SELOW
- GAQUND SUARFACE OF RISER PIPL,

1LOG OF MATERIALS

TR RTTITETE

‘_THIG!’.H& QF SURFACE SEAL

i 1] TYPE OF SURFACE SEAL

-]
INDICATE ALL SEALS SHOWING “”“J
THICKNESS AND TYPE

TYPE QF CASING

L _INSIOE DIAMETER CF CASING

Ly

ELEVATION/JEPTH OF 80TTCM OF £
i CASING

INSICE DIAMETER QF RISER PIPE

TYPE OF BACKFILL ARQUND AISEAR

b OIAMETER OF 3QREMOLE

, ELEVATION/TEP TH OF 30TTOM OF RISER L.
. TYPE OF POINT CR MANUFACTURER

e SCAEEN GAUGE OR SIZE OF OPENINGS

DIAMETER OF WELLPQINT

L2
ol_..

L ]
- TYPE OF BACKFILL ARJUND POINT

N/} .
ELEVATICN/OEPTH OF SOTTOM OF POINT L

¥

ELEVATICON/DERTH QF BQTYCW TF BOAEHMOLE

ity S —

—,

TLEAGTH OF RISCRPIPE (L)

['L"'.'.'= < OF CASiIG '.3] [
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APPENDIX X

OPERATING PROCEDURES FOR SAMPLING
OF ORGANIC VAPORS AND
ATRBORNE PARTICULATES
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OPERATING PROCEDURES FOR SAMPLING OF
_ORGANIC VAPORS AND AIRBORNE PART ICULATES

Field Procedures

A known volume of ambient air will be drawn through 3 sampling
train consisting of a 10 cm diameter glass fiber filter followed by a
glass canister containing XAD-2 porous polymer adsorbent. Both
particulate organic matter and organic vapors present will be
determined by this procedure, Filters and adsorbent fractions will be
analyzed separately for specific orgamic compounds as discussed under
the Laboratory Analysis Section. After leaving the adsorbent canister,
sample gas will be drawn through a silica gel drying tube, a leak free
pump, and a calibrated dry gas meter. & flow rate of 0.7 cubic feet
per minute (CFM) will be maintained which will regult in a total
sample volume of 84 cubic feet (2400 litres) for a two hour test.
Assuming that the compounds in question were present at concentrations
as low as the published Ambient Air Multimedia Environmental Goals,
sufficient sample would be collected to meet the detection limits of

the analytical procedures employed for quantification.

Approximately 40 grams of purified XD-2 adsorbent will be loaded
into each 1.5" I,D. by 5" long glass canister and secured with a glass
wool plug. Canister face velocity will approach 0.9 feet per second.
All sorbent canisters will be preloaded and sealed in the Monroeville,
Peansylvania, laboratory and immediately re-seated after field use for
transport back to Monroeville. In addition, all canisters and filters

will be refrigerated or kept on ice while in storage and in tramsit.

To assure complete adsorption of organics duriag sampling, the

canister will be packed in ice., Also to help pravent possible

photochemical degradation of organics adsorbed on particulate matter,
and filter will be shielded from sunlight with aluminum foil.
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One unused filter and adsorbent canister will be chosen at random
in the field and retained as a blank for every tem air samples., These
will be subjected to the same extraction and analytical procedures as

the field samples.

To validate the collection efficiency of the XAD-2 adsorbent for
the compounds in question, a second glass canister will be run in
series for one of the three test rums at the downwind position. This
canister will be extracted and submitted for analysis as a separate

sanmple.

Laboratory Procedures

The procedures to be incorporated which will recover the crllected
materials will include separate soxhlet extractions of the glass fiber
filter and the XAD-Z resin. Extracts will be concentrated and
submitted for analysis by EPA Methods 60A(4) and 610(5)e These

methods have been chosen because of the inherent accuracy of the

002056

procedures. This accuracy (detection limit) for the most part is
better than GC/M5 methods (%) for the same compounds, Table 2 is
presented to illustrate the difference in detection limits between the
GC and liquid chromatagraphy and the GC/MS procedure. The detection
1imits present on Table 2 are the published limits of the referenced
methods. As such, the limits are in units of micrograms per liter of
water sample extracted. These detection limits are offered as a
comparison only as conversion of such units to an air concentration

would be difficult at this time.
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TABLE 1

ONTAMINANTS IDENTIFIED IN SOIL SAMPLES
FROM KOPPERS SOUTH CAVALCADE SITE

Comgound

Acenaphthene
Acenaphthylene
Anthracene
Benzofalpyrene
Benzof luoranthenes
Chrysene
Fluoranthene
Naphthalene
Phenanthrene
Pyrene

2-Methylnaphthalene

Boiling Point, oC

278
270
348
in
481
488
250
217
340
404
241
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TABLE 2

DETECTION LIMITS OF

HYDROCARBON ANALYTICAL PROCEDURES

Detection Limits of Methods (ug/1)

Compounds Method 604 Method 610 Method 625
2-Chlorophenol 0.31 3.3
2-¥itrophenol 0.45 3.6
Phenol 0.14 1.5
2,4-Dimethylphenol 0.32 2.7
2,4 Dichlorophenol 0.39 2.7
2,4,6 Trichlorophenol 0.64 2.7
4 Chloro-3-methylphenol 0.36 3.0
2.4 Dinitrophenol 13.0 42.0
2-Methyl-4,6, dinitrophenol 15.0 24.0
Pentachlorophenol 0.592 3.6
L-Nitrophenol 2.8 2.4
Napthalene 1.8 1.6
Acenaphthylene 2.3 3.5
Acenaphthene 1.8 1.9
Fluorene 0.21 1.9
Phenanthrene 0.64 5.4
Anthracene 0.66 1.9
Fluoranthene 0.21 2.2
Pyrene 0.27 1.9
Benzo(a)anthracene c.013 7.8
Chrysene 0.15 2.5
Benzo(b)fluoranthene 0.018 4.8
Benzo{k)fluoranthene 0.017 2.5
Benzo(a)pyrene 0.023 2.5
Dibenzo{a,h)anthracene 0.030 2.5
Benzo(g,h,i)perylene 0.076 4.1
Ideno(1, 2,3~ ,d)pyrene 0.04) 1.7

ug/l of extracted solution

Derivatization procedure

X-4
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SOP 7510 PACKAGING AND SHIPMENT OF SAMPLES
1
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Packeging and Shlgow?éRstQu PROCEDURE Date:  SOP 7510
Title: Number:
Revision:
1.0 Applicabillty
This Stendard Operating Procedure (SOF) is concerned with the
presentation of protocols associated with the packaging end shipment of
sanples. Two general categories of samples exist: environmental
saaples consistiag of air, water end soll; and weste samples which
inelude non-hazardous solld wastes and hazardous wastes as defined by
40 CFEX Peart 281.
2.0 Respounsibilitles
It 1s the responsibllity of the project msnager to assure that ths
proper packaging asud shipping techniques are sntered into each project
spacific sampling plan. The site opecations mansger shall be -
reaponsible for the enactment and completion of the packaging and o)
shipping requicrements outliaced in pcoject specific sempliang plaas. The o
site operstions managar shell be responsible to research, identify and
follow all applicable U.S. Depactment of Transpoctation (DOT) N
cegulations. o
O
3.0 General Method

The objective of sample packaging and shipping protocol is to ideatify
standard procedures which will minimize the potential for sample
spillage or leakage and meintsin field sampling program compliance with
U.8. EPA and U.S. DOT regulations.

The e¢xtent and nakture of sample containerization will be governed by
the type of sample, end the most creasonable projaction of the sample's
hezardous nature and constitueats. The EPA regulations (40 CFR Section
261.4(d)) especify that semples of solid weste, water, 20il or air,
collected far the sole purpose of testing, are exempt from regulation
under the Resocurce Conservation and Recovery Act (RCEA) when all of the
following conditioans are epplicable:

A, Samples are being treasported to 3 laboratcey for analysis;

B. Samples are being transported to the collector from the laboratory
aftet snalysis;

cC. Samples are being stored (1)} by the collector prior to shipment
for analyses, (2) by the ansalytical laboratory prior to analyses,
(3) by the analyticael laboratory after testing but prior to retucn
of sample to the collector or peading the coneclusion of a court
case.

Qualification for categoriaes A and B above tequire that sample
collectors comply with U.S. DOT and U.S. Paostal Secvice (USPS)
regulakions or comply with the following items if U.S. DOT and USPS
regulaticns are found not to apply:

002061
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"Title: packeging and Shipmeat of Semples Number: S6P 7910

Revision:

4.0

The foliowing informstion must sccompany ell samplas end will be
entered on s sample specific basis on chain of custody recocds:

sample collector's name, sailing eddress and telephone nuzber,

M

® analytical laboratory's name, mailing address and telephone number,

€ quantity of sample,

) date of shipmant

* description of sample

Ia addition, all samples must be packagad so that they do not leak, o

spill or vaporize. . O

Msthod <
aJ

4.1 Place plastic bubbla wrap metting over the base and bottom cocnecid ]
<

A'z

4.3

46,7

of each cooler or shipping container &¢ needed to manifest each
sample.

Obtain & chain of custaody record as shown in Figure 1 and enter
a1l the appropriate information as digcussad in Section 3.0 of
this SOP. Chain of custody records will include complete
information for each sample. One or more chaln of custody records
shall be completed for each cooler or shipping container as needed
to msnifest each sample.

Wrap each sample bottle individually and place standing upright on
the bage of the spgropriate cooler, taking care to laave room for
some packiag matevial and ice or Wquivalent. Rubber bands should
be used to secure wrapping, completaly sround each sample bottle.

Place edditional bubble wrap and/or styrofoam pellst packing
material throughout the voids between sample containers within
esch cooler.

Place ice or cold packs in heavy duty zip-loe type plastic bags,
close the bags, and distribute such packages over the top of the
samples.

Add edditional bubble wrap/styvofcam pellets to £ill the balance
of the cooler or contsiner.

Obtain two pieces of chain of custody tape ad gshown in Pigure ¢

and enter the custody hLape numbers {a the appropriete place on the
chain of custody form. Sign and date the chain of custody taps.

X1-2
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Packaging and Shipment of Semples gm;a S0P 7510
umoer:

Revision:

4.8

4.9

4.10

4.11

4.12

A!13

4.14

To cozplete the chala of custody form enter the type of analysis
required for each canmple,. by contsiner, under.the "ANALYSES"
gection. Under the specific enalysis enter the quantity/volume of
sample collacted for each corresponding analysis.

1¢ shipping the samples whers iravel by air or other publie
transportation i3 to be undertaken, siga the chain of custody
record theraby celianquishiag custody of the samples. Reliquishing
custody should only be performed when dicectly transmittiang
custody to & receiviang party or when transmitting to & shipper for
subsequent Jeceipt by the snalyticel laboratory. Shippers should
not be asked to sign chaio of cugtody records.

Remove the beck carbon copy from the cheain of c¢ustody record aand
retaln with other field anotes. Place the remsining copies in a
zip-lock type plastic beg and place tha bag oa the top of the
contants within the cooler or shipplag container.

Close the top or lid of the cooler or shipping container and with
snochse person rotate/shaks the container to vecify that the
contsnts are packed so that they do not move, Improve the
packaging 1£ needed and raclose.

002063

When travelling with samples by automobile, and whare periodic
changes of ice are required, the cooler should only be tempcrarily
closed gso that reopening is simple. 1In these cases, chain of
custady will be maintsined by the person trangporting the sample
and chein of custody tape will not be used.

Place the chain of custody tape at two different lacations oa the
¢ooler or container lid and overlap with transparent packaging
tape.

Packaging tape should be placed entirely around the sample
shipment contsiners. A minimum of one to two full rotations of
packaging tapa will be placed at at least two places on the
cooler. Shake the cooler again to verify that the sample
contaliners are well packaed.

1f shipuent is required, transport the ccoler to ian overnight
express psckage termical. Obtain copies of all shipment records
as provided by the shipper.

If the samples are to travel as luggage, check with regular
baggage.

X1-3
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Revision:

4.15 Upon receipt of the samples, the snalytical leboratory will open

the cooler or shipping copntainec send sign as vpecaived for
lebocstory™ esch chain of custody form. The laborstory will
verify that the chein of custody tape has not bean broken

previously and that the chaia of custody tape number cocrcesponds
with the number on the chaln of custody recocd. The analytical
laboretory will thea forward the beck copy of the chain of custody
record to the sample collectar to indiciate that sample transmittal

is complete.

s.0 Documentatlion

As discussed in Section 4.0 the documentation for supporting the sample
packaging and shipping will consist of chaiu of custody cecords and
shipper's records. In eddition & descriptioa of sample packaging
procedures will be weitten in the f£ield log book. All documentation
will be retained in the project files following project completion.

XI~4
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METHOD 120.! SPECIFIG CONDUCTANCE
METHOD 150.1 pH

METHOD 170.! TEMPFRATURE

METHOD 360.1 DISSOLVED OXYGEN
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CONDUCTANCE

Moethod 120.1 (Specific Conductance, umhos at 25°C)
STORET NO. 00098

Scope and Application

1.1 This methad is applicable to drinking, surface, and saline wates, domestic and indus-
trial wastes and acid rain (atmaospheric deposition).

Summary of Method

2.1 Thespecilicconductance of a sample is measured by use of a self-contained conductivity
meter, Wheatstane bridge-type, or equivalent.

2.2 Samples are preferable analyzed at 25°C. If not, temprawse corrections aremade and
results reparted at 25°C.

Comments

3.1 Inscument must be standardized with KClI solution before daily use.

8.2 Conductivity cell must be kept clsan,

3.8 Field measurements with comparable instruments are reliable.

3.4 Temperature variations and corrections represent th * largest sousce of potential error.

Sample Handling and Preservation

4.1 Analyses can be performed either in the field or laboratory.

4.2 If analysis is not completed within 24 hours of sample collection, sample should be
filtered through a 0.45 micron filter and stored at 4°C. Filter and apparatus must be
washed with high quality distilled water and pre-rinsed with sample before use.

Apparatus

5.1 Conductivity bridge. range | 10 1000 zmho per centimeter.

5.2 Conductivity cell. cell constant 1.0 or micro dipping type cell with 1.0 constant. YS!
#3408 or equivalent.

5.4 Thermomaeter
Reagents

6.1 Standard potassium chioride solutions, 0.01 M: Dissolve 0.7456 gm of pre-dried (2 hour
at 105°C) KCl in distilled water and dilute to 1 liter at 25¢C,

Cell Calibration

7.1 The analyst should use the standard potassium chloride solution (6.1) and the table
below to check the accuracy of the celt constant and conductivity bridge.

Approved for NPDES
Issued 1971
Editorial revision, 1982
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10.

Conductivity 0.01 m KCl

B ¥ Micomhaos/cm
21 1305
99 1332
23 1359
24 1386
25 1413
26 1441
27 1468
28 1496

Procedure

8.1 Follow the direction of the manufacturer for the operation of the instrument.

8.2 Allow samples to come to toom temperature (23 10 27°C), if possible.

8.5 Delzrmine the temperature of samples within 0.5°C. If the temperature of the samples
is not 25°C, make temperature correction in accordance with the instruction in Section
3 (0 convert reading to 25°.

Calculation

9.1 These temperature corrections are based on the standard KCl solution.
9.1.1  Ifthetemperature of the sample is below 25°C, add 2% of the reading per degree.
9.1.2  1f the temperature is above 25°C, subtract 2% of the reading per degree.

9.2 Report results as Speafic Conductance, umhos/cm at 25°.

Precision and Accuracy

10.1 Forty-one analysts in 17 laborataries analyzed six synthetic water samples containing

increments of inorganic salts. with the following results:

Increment as Precision as Accuracy as
Specific Conductance Standard Deviation Bias, Bias,
" To_ umhos/cm
100 1.55 - -2.02 -0
106 8.14 -0.76 -0.8
808 66.1 -6} -29.3
843 79.6 -4 54 -38.5
1640 106 -5.36 -879
1710 119 -5.08 -86.9

{(FWPCA Method Study 1, Mineral and Phystcal Analyses)

002067

10.2 In a single laborawory {EMSL) using surface water samples with an average
conductivity of 536 pmhos/cm at 25°C, the standard deviation was 15.

120.1-2
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Method 150.1 (Electrometric)

STORET NO.
Determined on site 00400
Laboratory 00403

1.  Scopeand Application

1.1 This methed is applicable to drinking, surface, and saline waters, domestic and industrial

wastes and acid rain (aumospheric deposition).
2. Summary of Method

2.1 The pH of a sample is determined electrometrically using either a glass electrode in

combination with a reference potential or a combination electrode.
3.  Sample Handling and Preservation

).1 Samples should be analyzed as soon as possible preferably in the field at the time of
sampling. o

3.2 High-purity waters and waters not at equilibrium with the atmosphere arz subject to
changes when exposed to the atmosphere, thecefore the sample containers should be
filled completely and kept sealed prior to analysis.

4,  Interferences

4.1 The glass electrode, in general, is not subject 1o solution interferences from color,
turbidity, colloidal matter, oxidants, reductants or high salinity.

4.2 Sodium ¢rvor at pH levels greater than 10 can be reduced or eliminated by using a “low
sodium error” electrode.

4.3 Coatings of oily material or particulate matter can \mpair electrode response. These
coatings can usually be removed by gentle wiping or detergent washing, followed by
distilled water rinsing. An additional treatment with hydrochloric acid (1 + 9) may be
necessary to remove any remaining film.

4.4 Temperature effects on the electrometric measurement of pH arise from two sources.

The first is caused by the change in electrode output at various temperatures. This
' interference can be controlled with tnstruments having temperature compensation or by
calibrating the electrode-instrument sysiem at the temperature of the samples. The
| second source is the change of pH inherent in the sample at various temperatures. This
' error is sample dependent and cannot be controlled. it should therefore be noted by
reporting both the pH and temperature at the time of analysis.
L 5.  Apparatus
' 5.1 pH Meter-laboratory or field model. A wide vanety of instruments are commercially
available with various specifications and optional equipment.

68
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5.2 Glasselectrode.

5.3 Reference electrode-s calomel, silver-silver chloride or other reference electrode of
constant potential may be used.

NOYE 1:  Combinstion electrodes incorparating both measuring and reference

functions are convenient 10 use and are available with solid, ge! type filling materials that

require minimal maintenance.

5.4 Magnetic stirrer and Teflon-coated stirring bar.

5.5 Thermometer or temperature sensor for automatic compensation,

Reagents

6.1 Primary standard buffer salts are available from the National Bureau of Standards and
should be used in situations where extreme accuracy is necessary,

6.1.1 Preparation of reference solutions from these salts require some special precautions
and handling™ such as low conductivity dilution water, drying ovens, and carbon
dioxide free purge gas. These solutions should be replaced at least once each
month. :

6.2 Secondary standard buffers may be prepared from NBS salts or purchased a3 a solution
from commercial vendors. Use of these commercialiy available solutions, that have been
vafidated by comparison to INBS standards, are recommended for routine use.

Calibration

7.1 Because of the wide variety of pH meters and accessories, detailed operating procedures
cannot be incorporated into this method. Each analyst must be acquainted with the
aperation of each system and familiar with all instrument functions. Special attention to
care of the electrodes is recommended.

7.2 Each instrument/electrode system must be calibrated at a minimum of two points that
bracket the expected pH of the samples and are approximately three pH units or more
apart.

7.2.1 Various instrument designs may involve use of a “balance” or “standardize™ dial
and/or a slope adjustment as outlined in the manufacturer's instructions. Repeat
adjustments on successive portions of the two buffer solutions as outlined in
procedure 8.2 until readings are within 0.05 pH units of the buffer solution value.

Procedure

8.1 Standardize the meterand electrode system as outlined in Section 7.

8.2 Place the sample or buffer solution in a clean glass beaker using a sufficient volume to
cover the sensing clements of the electrodes and to give adequate clearance for the
magnetic stirring bar.

8.2.1 If field measurements are being made the electrodes may be immersed directly in
the sample stream to an adequate depth and moved in a manner to insure sufficient
sample movement across the electrode sensing element as indicated by drift free
( <0.1 pH) readingy.

8.3 Ifthe sample temperature differs by more than 2°C from the buffer solution the measuced
pH values must be corrected. Instruments are equipped with automatic or manual

""Nstional Bureau of Standards Special Publication 260.

150.1-2
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9.  Calculation

compensators that electronically adjust for temperature differences. Refer to
manufacturer’s instructions.

8.4 After rinsing and gently wiping the electrodes, if necessary, immerse them into the
sample beaker or sample stream and stir at a constant rate to provide homogeneity and
suspension of solids. Rate of stirring should minimize the air transfer rate at the air water
interface of the sample. Note and record sample pH and temperature. Repeat
measurement on successive volumes of sample until values differ by less than 0.1 pH
units, Two or three volume changes are usually sufficient.

8.5 For acid rain samples it is most imporiant that the magnetic stirrer is not used.
Instead, swirl the sample gently for a few seconds afier the introduction ot the
elecirode(s). Allow the electrode(s) to equilibrate. The air-water interface should
not be disturhed while measurement is being made. 1f the sample is not in
equilibrium with the atmosphere, pH values will change as the
dissolved gases arc either absorbed or desorbed. Record sample pH and
temperature.

9.t pH meters read directly in pH units. Report pH to the nearest 0.1 unit and temperature
to the nearest °C.
10. Precisionand Accuracy
10.1 Forty-four analysts in twenty laboratories analyzed six synthetic water sampluo
containing exact increments of hydrogen-hydroxyl ions, with the following results:

02070

) Accuracy at
pH Units Standard Deviation Bias, Bias,

pH Units % pH Units

15 0.10 ) £0.29 .01

15 0.11 -0.00

7.1 0.20 +1.01 +0.07

7.2 0.18 -0.03 ~0.002

8.0 o1 -0.12 -0.01

8 0.12 +0.16 +0.01

(FWPCA Method Study |, Mineral and Physical Analyses)

10.2 In a single laboratory (EMSL), using surface water samples at an average pH of 7.7, the
standard deviation was :0.1.

Bibliography
t.  Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 460, (1975).
2.  Annual Book of ASTM Standards, Part 31, “Water", Standard D1293-65, p 178 (1976).

3. Peden. M. E. and Skowron, L. M., lonic Stability of Precipitation Samples,
Awunospheric Environment, Vol. 12, pp. 2343-2349, 1978.
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TEMPERATURE

Method 170,1 (Thermometric)

STORET NO. 00010

l.  Scopeand Application
I.1  This methodis applicable to drinking, surface, and saline waters, domestic and industrial
wastes.
2. Summary of Method
2.1 Temperature Mmeasurements may be made with any good grade of mercury-filleg or dial
type centigrade thermometer, or a thermistor.
3. Comments

3.1  Measurement device should be routinely checked against a precision thermometer
certified by the National Bureau of Standargs,

4. Precision and Accuracy

4.1 Precisionand accuracy for this method have not been determined.
s. Reference

3.1 The procedure to be used for this determination is found in:

Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 125,
Method 212(1975).

Approved for NPDES
Issued 1971

170.1-¢
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OXYGEN, DISSOLVED

Method 360.1 (Membrane Electrode)

STORET NO. 00299

Scope and Application

11

1.2

1.3

1.4

1.5

The probe method for dissolved oxygen is recommended for those samples containing
materials which interfere with the modified Winkler procedure such as sulfite,
thiosulfate, polythionate, mercaptans, free chlorine or hypochlorite, organic substances
readily hydrolyzed in alkaline solutions, iree iodine, intense color or turbidity and
biological flocs.

The probe method is recommended as a substitute for the modified Winkler procedure in
monitoring of streams, lakes, outfalls, etc., where it is desired to obtain a continuous
record of the dissolved oxygen content of the water under observation.

The probe method may be used as a substitute for the modified Winkler procedure in
BOD determinations where it is desired to perform nondestructive DO measurements on
asample.

The probe method may be used under any circumstances as a substitute for the modified
Winkler procedure provided that the probe itself is standardized against the Winkler
meihod on samples free of interfering matenials.

The electronic readout meter for the output from dissolved oxygen probes is normally
calibrated in convenient scale (0 to 10, 0 to 15, 0 to 20 mg/1 for example) with a
sensitivity of approximately 0.05 mg/liter.

Susnmary of Method

2.1

The most common instrumental probes for determination of dissolved oxygen in water
are dependent upon electrochemical reactions. Under steady-state conditions, the
current or potential can be correlated with DO concentrations. Interfacial dynamics at
the probe-sample interface are a factor in probe response and a significant degree of

interfacial turbulence is necessary. For precision performance, turbulence should be
constant.

Sample Handling and Preservation

31 Seed.1,4.2,4.3, 4.4 under Modified Winkler Method (360.2).

Interferences

4.1 Dissolved organic materials are not known to interfere in the output from dissolved
oxygen probes.

4.2 Dissolved inorganic salts are a factor in the performance of dissolved oxygen probe.

4.2.1 Probes with membranes respond to partial pressure of oxygen which in tum is a
function of dissolved inotganic salts. Conversion factors for seawater and brackish
waters may be calculated from dissolved oxygen saturation versus salinity data.
Conversion factors for specific inorganic salts may be developed experimentally.

Approved for NPDES
Issued 1971
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Broad variations in the kinds and concentrations of salts in samples can make the

use of a memibrane probe difficult.

4.3 Reactive compounds can interfere with the output or the performance of dissolved
ORygen probes.

4.3.1 Reactive gases which pass through the membrane probes may interfere. For
example, chlorine will depolarize the cathode and cause a high probe-output.
Long-term exposures to chlorine will coat the anode with the chloride of the anode
metal and eventually desensitize the probe. Alkaline samples in which free chlorine
does not exist will not interfere. Hydrogen sulfide will interfere with membrane
probes if the applied potential is greater than the half-wave potential of the sulfide
ion. If the applied potential is less than the hal{-wave potential, an interfering
reaction will not occur, but coating of the anode with the sulfide of the anode metal
can take place.

44 Dissolved oxygen probes are temperature sensitive, and temperature compensation is
normally provided by the manufacturer. Membrane probes have a- temperature
coefficient of 4 to 6 percent/*C dependent upon the membrane employed.

Apparatus

5.1 No specific probe or accessory is especially recommended as superior. However, probes
which have been evaluated or are in use and found to be reliable are the Weston & Stack
DO Anaiyzer Model 30, the Yellow Springs Instrument (YSI) Modei 54, and the
Beckman Fieldlab Oxygen Analyzer.

Calibration

Follow manufacturer instructions.

Procedure

Follow manufacturer instructions.

Calculation

Follow manufacturer instructions.

Precision and Accuracy

Manufacturer’s specification claim 0.1 mg/ | repeatability with +1% accuracy.

Bibliography

Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 450,
Method 422F (1975).
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